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- » BasK has advan- 
•*» Ka^nxoft product 
■ vT y rhe hyh- 


Turbo Basic ^^^ 


/ ntroducing Turbo 

I 


Basic, the high- 
speed BASIC you’d 
expect from 
Borland! 


It's the BAX compiler you've 
been waiting for Arid its so fast 
that youtf never have to wait 
again 

Turbo BasK is a complete devel- 
opment environment it includes a 
lightning-fast compiler, an inter- 
active ^itor, and a trace debug- 
ging system. 

Because Turbo Basic is compat- 
ible with BASICA, chances are that 
you already know how to use 
Turbo Basic 


With Turbo Bask your 
only speed is "Full 
Speed Ahead"! 

tou probably already know us 
for both Turbo Pascal' and Turbo 
Prolog." Well, we’ve done it again! 

We created Turbo Basic, 
because BASIC doesn't have to be 
slow 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out- 
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BAX compiler for the IBM'PC. If 
BASIC taught you how to walk. 
Turbo Basic will teach you how 
to run! 


The Critics' Choice 

( ( Borland has succeeded in 
stretching the language without 
weighing us down with unneces- 
sary details . Turbo Basic is the 
areia^ fo my wish for a simple yet 
birv^ngly fast recreational utility 
^nguage The one language 
_ cant forget how to use. Turbo 
n— 1$ a computer language for 
the masters, the 
and me 

Serw Gteoa infoWoHd 


Turbo Basic ends the 
basic confusion 

There's now one standard: 

Turbo Bask 

It's fast, BASICA<ompatible, and 
because Turbo Basic is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see. Turbo 
Basic's part of the fast-growing 
Borland family of programming 
languages— we call it the "Turbo 
Family." Hundreds of thousands of 
users are already using Borland's 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users— get your 
copy of Turbo Basic today. You get 
an easy-to-read 300-F page 
manual, two disks, and a free 
MicroCalc spreadsheet— and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95— Order your copy of Turbo 
Basic today! 


Free spreadsheet included, 
complete with source code/ 

Yes, we\e mcfuded MkroCdc. our sampie 
spreadsheet, complete rath souce code, 
so that you can get started nght v¥irh 
a “real program “ YOu can compile and run 
It 'as a." or modify It 


only 


$ 99 . 95 ! 


& 
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A technkBl look at 
Turbo Bask 

0 Full recursion supported 
gj Standard IEEE floating-point 
format 

Floating point support, with full 
8087 (math co-processor) 
integration. Software emulation if 
no 8087 present 
Program size limited only by 
available memory (no 64K 

EGA and CGA support 
ef Access to local, static, and global 
variables 

Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 

Compile, run-time, and I/O errors 
place you in the source code 
where error occurred 
Bl New long integer (32-bit) data 
type 

gj Full 80-bit precision 
gl Pull-down menus 
^ Full window management 




ef 


S/Ttem requirements 

6M k: XT. 4r md me corrpMibies, K DOS (MS- 
OOSlZOoritm One floppf dn/t. Z56K 




Wfeflex is the 
Mm acclaimed, 
high-performance 
database manager 
that's so advanced 
it's easy to use! 

Reflex: the high- 
performance, state- 
of-the-art database 
manager 

Whether you manage mailing 
lists, customer files, or you are in 
charge of your company's budgets. 
Reflex is the database manager that 
you've been waiting for. Reflex lets 
you organize, analyze and report in- 
formation faster and easier than 
ever before. 

Reflex extends database man- 
agement with business graphics. 
Because a picture is often worth a 
7 000 words. Reflex lets you extract 
the critical information buried in 
mountains of data. With Reflex, 
when you look, you see. 


Reflex: the critics’ choice 
(( 

. . . if you use a PC, you should 
know about Reflex. Reflex and 
Reflex Workshop may be the best 
bargain in software today. 

Jerry Pournelle, BYTE 

Everyone agrees that Reflex is the 
best-looking database they've 
ever seen. 

Adam B. Green, InfoWoHd 

The next generation of software 
has officially arrived. 

Peter Norton, PC Week ’ ’ 


Reflex: 


t The Database 
Manager 



Reflex: The Workshop 
adds 22 templates 
to your business 
repertoire 



You get 22 different ways to 
run your business— instantly. The 
formats are all there. All you do is 
enter your own numbers. A superb 
business tool. 


For FinancelAccounting: 

• Business Expense Tracking 

• Petty Cash Tracking 

• Line of Credit Tracking and Analysis 

• Accounts Receivable Tracking arid 
Aging Analysis 

• Purchase Order Entry and Analysis 

• Purchase Order Tracking System 

• Leasing Inventory /Management 

• Asset Inventory Tracking 

• Cash Management Trial Balance 

• Commercial Real Estate Tracking 
and Analysis 

For Admmiitration: 

• Mail Lists 

• Appointment Scheduling 

• Af^icant Tracking and Inquiry System 

• Facilities Planning 

• Project Scheduling 

For Sales & Markedrtg: 

• Sales Lead Tracking and Analysis 

• Store Check Inventory Analy^ 

For Production A Operations: 

• Manufaauring Quality Assurance Tracking 

• Ass&nbly Repair Turnaround Tracking 

• Product Cost Analysis and Control 


Reflex: don't use your 


PC without it! 

Join hundreds of thousands 
of enthusiastic Reflex users and 
experience the power and ease- 
of-use of Borland's award- 
winning Reflex. 




For the dealer nearest you or to order by phone call 

(800)255-8008 

in CA (800) 742 1133 in Canada (800) 237-1136 



System requirements 

Reflex The Database Manager I&i4 PC. AT, XT. or true 
compar»bfK. PC-OOS (MS-DOS) 2.0 and later IBM 
CGA, Hercules Monochrome Card. orequfteJenr 384K 
Reflex: The Workshop Requires Reflex The 
Database Manager 384K 
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Just put your finger on a Miaosoft® Mouse 
and you’ll be getting more done in no time. 

Because the Microsoft Mouse comes with 
a fistful of software including presentation 
graphics programs like Show Partner™ and 
Miaosoft Paintbrush® and Expert Mouse 
Menus for your favorite business programs. 

To enter a command with a Miaosoft 
Mouse, just find it on the on-screen menu and 
click. Not having to enter a handful of key- 
strokes means you can work much faster. 

Easier word processing 
from load to print 

With the Miaosoft Mouse, you can 
give your cursor keys a rest. Editing is now 


a breeze because it’s easy to highlight and 
change or replace text. 

And when you’re finished, you can use 
an Expert Mouse Menu to back up a Display- 
Write™ 3 document with just two clicks. Or 
use our mouse to load MultiMate® docu- 
ments without ever having to type out a file 
name again. 

This mouse knows its 1-2-3’s. 

The Expert Mouse Menu for use with 
Lotus® 1-2-3® gives you faster access to 
funaions you use all the time like displaying 
graphs, setting tides and opening windows. 
Then print out your worksneet with one click 
of our mouse rather than seven keystrokes. 


MKrotofi ■« a renisicred rradcnurk of Microaofi Cofporaiion. DimtayWriw n a irademaric of International Buiiness Machine* Corporation. Lena and 1*2-) are reg U tered trademark* of Lotu* Development 
Corporation MultiMate i» a registered trademark of A*hto))*'&te Shew Partner it a trademark of Brightbtll-Roiiert* & Co Ltd Pamtbrush a a regatered trademark of ZSofi Corporation 


And now you can use the numeric keypad 
on your PC because, with our Expert Menu, 
you’ll never suffer from not being able to 
use num-lock again. 

Draw attention to your presentation. 

Show Parmer and Microsoft Paintbrush 
help you and your Miaosoft Mouse create 
presentation graphics that will help keep 
your audience focused on the point you’re 
trying to make. 

Show Parmer lets you bring your presenta- 
tions to life: like building a graph piece by 
piece as you’re presenting your case point by 
point. Show Parmer can also create other spe- 
cial effects. And it lets you pull graphic images 


from other programs like Paintbrush or 1-2-3. 

YoifU never be alone with a 
Microsoft Mouse. 

The Microsoft Mouse is supported by over 
200 software applications and multitudes of 
users. In fact, the readers of PC World magazine 
have given the Miaosoft Mouse 
the World Class Award for the 
past three years. No wonder it’s the 
best selling mouse on the market. 

Buy a Microsoft Mouse and get a ton more 
done by just lifting a finger. 

Microsoft* Mouse 


• bt of moutc-ccwnparMe toftwarc or the location of your neareti dealer call (8001 426-9400. tn Waihiriftort State and Akaka, (2061 8R2-8068 In Canada, call (4161 673-76)8 




MARC ADLER 

NEW YORK WORD 


Marc Adler, author of New York Word, took his 
Bachelors degree in Computer Science from State 
University of New York at Albany. He received his 
Masters degree, in Computer Science, from the Uni- 
versity of Arizona. He pursued his Ph.O at the 
Kourant Institute of Mathematics at N.YU. before he 
determined it was hopeless. His word processing 
program is an easy to use, powerful, text editing and 
formatting tool. In fact, it contains many features 
such as: 

Automatic table-of-contents & Footnote 
capabilities, Index generator. Macros, Mail merge 
facility, Two calculator rrH>des and Split screen 
editing. 


□ 82I.S2I NEW YOM WOND t12 

□ 5 ^FILE Ilf Version 4. in excetfent diWMse 
mariMer for libels, mventofy. and form letters .... K 

□ 199 PC-CALC Mai« a spre a dsheet to track expenses. 

a budget or wtwtever S6 

□ 273 BEST UTILITIES — A coHecbon of our most 

pow^l arid useful vblilies S6 

□ 310 OMOOEM COMMUNICATIONS — Send letters or 
proorvns to your friends or business constituents . S6 

□ 403 COMPintn TUTOR — Lnm to use your 

computer jireat for new users S6 

□ 405 DESKTEAM — A memory resident calculator, 

calendar, printer utility, phone (Haler, and other desk 
organizatlonai tools S6 

□ 457 ARCADE GMtES Shoot ‘em up Spacewers. 

Helicopter resales and more S6 

□ 476 HARD DISK UTILITIES — Some of the most 

useful utilities for the hard disk user $6 

□ 487 REFL& POINT Fast acb^ arcade game with 

excellent graphics S6 

□ 498 OOS-A-MATIC Load muWple programs into mem- 
ory and switch between them with a Keystroke .... 16 

□ 517 IMAGEPRINT — M excellent letter quaiity 

from your dot matrix printer $6 

□ 558 re-PROMPT — Merriory resident helper for 

DOS commands and syntax S6 

□ 576 PC-TtCKLE — The perfect reminder for 

appointments and things to do list S6 

□ PC-SI6 UBRARY ONCOROM 8195.00 

□ NEW 1987 PC-SIG DIRECTORY S 12.95 

□ 1 YEAR PC-SIG MEMBERSHIP $ 20.00 

(836 Foreign) (Includes directory, blrnomhiy 
magazine and more.) 


SPECIAL 
Any 5 Disks p/us 
I'Yssr Membwhip 
Only $39 nclude 84 shippioQ A handling) | 
Most programs haw documanttfion on (ksk and mjuest a 
donation horn satisAed users. Please aM U postage ant 
hanmg per order {%10 lomgt\) — CaHtorm residents add 
state sales tax. non 


Total Enclosed $ by □ Check □ VISA □ MC 

Card No. 






Address 

City 

StatCL. 

Zip 


To order, call; SOO-ZAS-eTI? | 

In CA: MB-222-2996 j 

For technical questions or local ^ 

orders; (408) 730-9291 | 

i ^P30O East Deane A venue S uiwy i fale . CA 94006 j 
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THANKS FOR THE MEMORIES 


Have you ever noticed how time seems 
to change everything? Fashions change. 
Technology changes. Even the microcom- 
puters we use change. Maybe that’s why 
so many of our customers are saying 
goodl^e to IBM in favor of a “good buy" 
from Wells American. 

As time goes by, more and more com- 
puter users are realizing what an extraor- 
dinary value our A*Star II® truly is. It's 
the only AT class microcomputer that can 
run at 6, 8, 10 and 12 MHz! It's also the 
only PC/A'T compatible that’s "network 
ready." Better yet, each ArkStar II now 
comes with your choice of keyboards - 
the original AT version or the enhanced 
“RT’ style. Best of all, A*Star II prices 
start at only $995! 

But what about quality and support? 
Don’t worry! We’ve been making micro- 
computers longer than IBM! And it shows. 
Our Art-Star* computers have been top 


rated by leading industry trade journals. 
Even so, we’ve heard that some "big blue" 
old-timers still worry about trading their 
IBM “security" blanket for better priced, 
higher performance equipment. (Remem- 
ber how difficult it was to give up your 
baby blanket?) That’s why we’ve arranged 


THE AwSTAR II IS MADE IN THE USA. 



for RCA, one of the world’s largest tech- 
nical service organizations with 18,000 
employees, to provide low cost, nation- 
wide maintenance for our A*&ar II. 

And if that’s not enough, every unit in- 
cludes free schematics and a no risk 
money-back guarantee. 

Still need a blanket? We’ve got you 
covered! Try out one of our A*Star ll’s 
and we’ll send you one. It’s baby blue, 
monogrammed and . . . it’s absolutely free! 
We’ll also include a $395 option, at no 
charge, with your first Ai^Star II purchase. 
This offer is limited, so call or write us to- 
day. Just because you’ll be saying goodbye 
to IBM doesn’t mean you’ll have to say 
goodlye to quality, support or security. 
Besides, at least you’ll still have your 
memories... and your money! 

Wells American 

^ CIRCLE 515 ON READER SERVICE CARD 


Corporate Headquarters: 3243 Sunset Boulevard • West Columbia. South Carolina 29169 • 803/796-7800 • TWX 510-601-2645 

IBM PetMnai Computer AT AT are trademarks of Internatiortal Busmess Machirtes 
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Technical Knockouts: Why 
Everyone Needs a Hard Disk 
WinnL. /?oir/i/Nothing 
enhances the productivity of a 
PC more than the installation 
and efficient use of a hard disk 
drive. Upgrade your 
knowledge with articles that'll 
make you wonder why you 
haven't left your floppy disks 
behind 109 

Hard Disk Heavyweights 
Winn L. f?o«h/Disk drive 
manufacturers are ready to take 
your AT-class desktop 
machine beyond the 100 - 

I megabyte storage limit. 
Examine the high-capacity 
hard disks from Core, Alloy, 
Emerald, Priam, Emulex, 
IDEAssociates, and Storage 
Dimensions 117 

Cut-rate Contenders 
Frank Bkanl\f you're 
considering buying a hard disk 
drive from a mail-order house, 
read our reviews on products 
from the names you'll hear 
about: Fujitsu, Microscience, 
Miniscribe, Rodime, Seagate, 
andTandon 145 


System Integrators: Hard 
Disks with All the Extras 

Walt RowinskylUiscower what 
you'll get if you pay the extra 
dollars and buy a hard disk 
drive from a .system integrator. 
Here's a look at integrated 
packages from IDEAssociates, 
Sysgen, Tandon, and 
Mountain 167 

Half-Height Alternatives: 
Cartridge Systems from 
Iomega and Kodak 

Winn L. RoschIBoih Iomega 
and Kodak have come up with 
innovative alternatives to 
conventional hard disk storage 
that combine the advantages of 
both floppy and hard disk 
drives 179 

PRODUCTIVITY 
How to Handle Your 
Hard Disk 

Paul Somerson/LM'dded with 
tips and secrets, this 
productivity presentation is a 
comprehensive guide to the 
basics of creating and 
maintaining a hard disk that's 
fast, efficient, and 
organized 199 


HARDWARE 

Big Draws: The New Large- 

Format Plotters 

Glenn Hari/The newest large- 
size D and E plotters from 
Btuning, CalComp, loline. 



and Hewlett-Packard are faster 
and more full-featured than 
ever before. Also: a look at two 
new desktop plotters from 
Roland 

SOFTWARE 
Windows Shopping: 
Applications for the 
Environment 

Charles Petzoldl Microsoft 
Windows has a bright future, 
but are there any applications 
available today that truly take 
advantage of the environment? 
Yes, say Palantir's inTalk, 
Filer, and Spell, Microsoft's 
Write and Paint, The 
Whitewater Group's Actor, 
and Micrographx's 
ln*a*Vision ^nd Draw .... 271 


Three solid 
performers from 
Miniscribc. page 145 
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CONNECTIVITY 
Making Connections: 
Clustered CPU Systems 
Frank J. Derfler, ir. /Clustered 
CPU systems are a relatively 
simple solution for small work 
groups with modest networking 
needs. Our review focuses on 
three such systems: the Alloy 
Plus4, Our Business 
Machines' OA-Link, and the 
NorthStar Dimension .300 ..317 

COMPUTERS 
Commodore Comes Home 

Winn L. RoschrWith the 
inttoduction of the PC 1 0- 1 and 
PClO-2, Commodore has 
made a commitment to the PC- 
compatible market. Are the 
new machines good enough to 
stand out in the crowd ? .... 345 



Direct Marketing 

Connection 431 

Marketplace 449 

Reader Service 

Card 455 

Index to Advertisers. . .483 

Advertiser’s Product 
Index 4R4 

Editorial Product 
Index 486 

Coming Up 487 
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FIRST I,(K)KS 


Hands On: 

• IBM's Personal System/2 
Model 60 and Proprinter 11 

• Saba's Handscan 

• Actor, a Windows 
applications development 
language 

. TheJDL-850EWS,a 
plotter-printer combination 

• The Core HC40 

• Zylndex. Version 2.2 

• R:base Graphics 

• Analysis ofthePS/2's effect 


on network: sianilanis 
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LETTERS TO 
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PC ADVISOR 

Gus Venditto/Help in 


emulating expanded memory, 
in doing financial calculations, 
in choosing a low-cost CAD 
program, and in sharing disks 


with the IBM Personal 
System/2 27 

FROM THE EDITOR’S 
SCREEN 

Bill MachronefTYse Memory 
Muddle 67 

JOHN C. DVORAK 

The Substance of 

Image 73 

Inside Track 75 

JIM SEYMOUR 
Incremental vs. 

Generational Change 83 


STEPHEN MANES 
Hypertext: A Breath of Air 
Freshener 91 

STEWART ALSOP 
Motherboards and 
Apple Pie 99 


PRODlXTIVIT^ 


PC LAB NOTES 
Turbocharging BASIC, 

Part 2 

Ethan Winer! A matchup 
between Turbo BASIC and 
QuickBASIC 2.0 361 



PROGRAMMING/ 
UTILITIES 
Clean Out Clones the 
Easy Way 
MichaeU .MeffordIREVEAJS 
lists the duplicate files 
populating your disk 377 


SPREADSHEET CLINIC 
Jared Tav/or/Plain talk with 
1-2-3: day of the week for any 
date; room for DOS on the 
Lotus disk: an adaptable print- 
range measurer 393 


CONNECTIVITY CLINIC 

Frank J. Derfler, Jr.! 
Protecting information; hiring 
network administrators; 
faraway connections 401 


TURBO POWER USER 

NeilJ. Rubenking/How 
programs can locate 
themselves and the 
environment string; using Ctrl- 
C with 1/Q redirection 405 


USER-TO-USER 

Paul Somerjon/Swapping keys 
to get the old WordStar 
dexterity on the new IBM 
keyboard; holding onto 
configuration info 413 


PC TUTOR 

Charles Pe/zo/t* Proportion of 
data bits to address bits in a 
microprocessor; accessing 
BASIC's 64 colors 425 
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WhAT’S inside 


Quick, what's the single 
most powerful addition you can 
make to your computer? Turbo 
board? Math coprocessor? 
Mouse? New software? 

Wrong. The hands-down 
best productivity booster you 
can buy for your computer is a 
hard disk. It'll save time in all 
kinds of ways: no more waiting 
for software to load from floppy disks, no more searching through 
30 floppy disks to find the file you need, no more floppy disks, pe - 
riod. It's an enticing alternative for those of you who continue to 
muddle through without the speed and power of a hard disk. 

As executive editor Paul Somerson says in "How to Handle 
Your Hard Disk." page 199, "Floppies are how new software 
products are packaged, and how you back up your files. They're 
also for the birds. A hard disk gives you instant access to all your 
files, speeds up operation dramatically, and makes ‘disk full' er- 
rors a lot less common. ' ' 

A few years ago, the high cost of hard disks was a decent excuse 
for going without. But prices have come down significantly, and 
there are many more products out there to choose from. So there's 
no longer any reason for not having a hard disk . Except maybe that 
you don't know what to look for. how much to spend, whether you 
need 8 or 80 megabytes, and whether to choose an internal or ex- 
ternal disk. Options abound, but you shouldn't be intimidated by 
the number of choices you'll have to make. 

This issue's cover story can help answer your questions. If 
you're a first-time disk buyer or someone looking for a replace- 
ment or larger disk, or if you just want to know how the disk you 
bought .stands up against the competition, turn to our hard disk 
stories. We tested and reviewed inexpensive mail-order units, 
ready-to-install disk-and-controller kits from system integrators, 
and— for space hogs, network users, or Just plain dreamers — 100- 
megabyte-plus storage systems. 

There's also something here for people who are sitting content- 
edly with their hard disks already in place. How many of you are 
really getting the most from your disk? All neatly organized, is it? 
No duplicate files? Backups all in place? Ready to face a crash with 
equanimity? You can lie — or you can read Paul Somerson's pro- 
ductivity article and get the inside story on hard disk organization 
and maintenance from someone who's crashed more hard disks 
than you've had hot dinners. 

Somerson offers dozens of useful DOS tricks and tips, a recom- 
mended directory structure guaranteed to keep your files in order, 
and some of our best utilities that have been reprinted and updated 
from past issues of PC Magazine. S'; 
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Enter A New Age In Accounting Software. 


Dac-Easy Version 2.0, 

The Most Amazing 
Combination Of Speed, 
Power, Flexibility, Ease 
Of Use And Value 
Ever Offered. 

We proudly announce Dac-Easy 
Accounting, Version 2.0. The next 
generation. It will break all previous 
standards of per- 
formance and 



LH EDITORS 
csa CHOICE 


» '■T.I.I 'I 

1985 

PRODUCT 
OF THE 
YEAR 


0 


value. Dac-Easy 
Accounting 2.0 
offers you an in- 
credible number 
of powerful new 
features over the 
industry's long 
running best 
.seller, the orig- 
inal Dac-Easy. 

And for the same incredible price! 

While others continue to provide far 
fewer features at far higher prices, Dac 
has dramatically improved the revolu- 
tionary package that won InfoWorld’s 
1985 overall 'Best Software Value" and 
PC World's 1986 World Class Award. 

Naturally, we've kept all the impres- 
sive features which have led nearly 
200,000 users worldwide to rely upon 
Dac-Easy Accounting. New Dac-Easy 
Accounting 2.0 has over 50 major en- 
hancements h‘om the original record 
setting package. We've substantially 
improved its documentation, speed, 
flexibility, ease of installation, ease of 
use, and power. Version 2.0 is abso- 
lutely the best accounting package on 
the market, regardless of price. It 
offers you more than programs costing 
hundreds, or even thousands, more! 


Experts Will Love Its Power. 
Beginners, Its Simplicity. 

And Everyone, Its Price. 

New Dac-Easy Accounting desu-oys 
the myth you have to trade-off power 


for ease of use. Version 2.0 has awe- 
some power plus incredibly easy 
operation that can help you better 
manage virtually any type business- 
fast. You'll have quick, finger-tip 
access to vital information about cash 
flow, pricing, invenioiy turns, sales 
trends, profitability, and more. 

Redesigned in C language. 
Dac-Easy is amazingly fast in areas 
such as sorting your files and reporting 
information. Yet, there’s never been 
an easier accounting package than 
Dac-Easy Accounting 2.0. With our 
new, expanded manual and context 
sensitive help to guide you every step 
of the way, you’ll soon be enjoying 
the benefits of computerized 
accounting. 

Version 2.0 is unbelievably easy to 
install. To set up your files, you 
simply answer five easy questions. 
Dac-^y conveniently provides sample 
Chart of Accounts, Income Statement 
and Balance Sheet, which most 
businesses can use with little or no 
modification. Aiki because new 
Dac-Easy is intuitively programmed, it 
saves you even more time and key- 
strokes during file setup. Every major 
file contains a pop-up window ^at 
allows you to set up current informa- 
tion ultra-fast. 



Best of all. Version 2.0 is 
available for the unbelievably low 
price of $69.95. Compare its features 
with all other accounting software and 
you will agree. New Dac-Easy offers 
absolutely the best performance, ease 
of use and value in the industry! 


Feature For Feature, The 
Number One Accounting 
Package On The Market. 

Never before have seven powerful 
accounting modules been so perfectly 
integrated in one system. General 
Ledger. Accounts Payable, Accounts 
Receivable, Inventory, Purchase Order, 
Billing, and Forecasting work in single 
disk harmony to give you fast, flexible 
reporting, analysis, and forecasting for 
service or product based businesses. 
Data that is entered once is automat- 
ically posted to all other modules. 


General Ledger 
Accounts Payable 
Accounts Receivable 
Inventory 
Purchase Order 
Billing 
Forecasting 


New capabilities include 
departmental profit & loss by product 
liite or customer, multi-company, point 
of sale invoicing, automatic back order 
control, sample Chart of Accounts & 
Financial Statements, service business 
billing, full help screens, on-line and 
batch processing, financial ratios and 
much, much more. 

Add these to the features which 
have made Dac-Easy the fastest selling, 
most highly praised accounting 
package in history, and you'll see why 
Dac-^sy Accounting 2.0 is the best 
accounting software for your business. 


I 



IBEAOTmS 

GENERAL: 

•Mulii-company. multi-dcpartmental vPassword 
protected •Bxtcnsive 43() page manual with 
accounting primer •On-line context-sensitive help 
•Fast-Start installation •Pomt-of-sule •Menu- 
driven •Over 700 different reports •Billing 
module for services oFrec phone support* 
available •Batch & on-iinc processing 

(;eneral led(;er: 

•MtxJinable pre-designed Chart of Accounts & 
Financial Statements 9 ? Year account history 
•Pencil & pen feature for corrections •L'niimiled 
journals •Unlimited accounts •Automatic 
budgeting •Financial ratios and more 
ACCOUNTS RECEIVABI.E: 

•Open invoice or balance forward •Rexibic aging 
•On-line automatic posting •Dcpanmentalization 
by customer •Customized text on statements 
•Cash flow analysis aMailing labels •Rexible 
invoice allocations *3 Year history •Automatic 
Hnance charges •Notepad window ^Supports 
partial payments •Sales analysis and sales 
budgeting and m<Me 

ACCOUNTS PAYABLE: 

•Check printing from multiple bank accounts 
•Automatic allocation of available cash oVendor 
directories and labels •Rexible aging •On-line 
posting to other modules •Rexible invoice 
allocations •Automatic reprinting of checks 
•Notepad window •Purchase forecasting 
•Unlimited allocations per invoice *10 Invoices 
per check oBrowse invoice and more 

BILLING: 

•Invoicing on plain or pre-printed forms •Special 
service billing routine eSalcs Journals elnvoice 
remarks •^•linc posting to other modules 
•Credit memos •Revenue & cost allocation 
•Packing lists •Point-of-sale invoicing and more 

INVENTORY (PRODUCT OR 
SERVICE): 

•Supports 3 most popular costing methods 
•Physical inventory routine with count sheets 
•Accepts any measure of units eSpecial services 
file eAutomaiic changing of costing methods e.l 
Year history for all products and services with 
automatic forecasting eAutomaiic pricing 
assignments eAlert & activity reports •(^-line 
posting and more 

PURCHASE ORDER: 

•99 Items per P.O., per line and total discounts in S 
or % •Full back-order control ePurchase Journal 
•P.O. status report •On-line processing and more 

FORECASTING: 

•Forecasts budgets for all principal files using 3 
difrerem calculation methods ePowerful 
forecasting reports with tri-dimensional totals 


TO ORDER CALL TOLL FREE 

1 - 800 - 992-7779 

DM TEXAS CALL 1-214^58-0038 


30 DAY MONEY-BACK GUARANTEE 

E>ac offers 30 day unconditional guarantee 
on all products bought directly from Dac 
Software (less shipping charges). There is a 
$10 restocking fee if the disk envelope is 
opened. 

*Registered users receive free support for 
the first 60 days (maximum 10 minutes) on 
every Dac-Easy software product (does not 
include upgrade). 

Minimum Hardware ilaquliemants: All Oac-Easy 
Products run on IBM or compatibles, two disk drives. MS- 
DOS or PC-D08 2.0 or later, 80-cokjmn printer able to 
print 1 32 column in compressed mode, color or 
monochrome monhor. 2S6K memory (Dac-Easy Mate 
requires 3B4K). 

MS-OOS is a trademark of Microsoft Corp. IBM & PC- 
DOS 2.0 are registered trademarks of International 
Business Machines Corp. Dac-Easy is a trademark of 
Dac Software. Inc., Dallas TX 75244. 



Free Support Now Available! 

The new 2.0 series is so easy to 
install and use you might never need 
assistance, but if you do. fast Dac 
support is just a phone call away. Our 
staff includes experts in accounting, 
payroll, word processing, and database 
management who are ready to help 
you in the first 60 days without 
charge.* You can always count on 
Dac for quick, accurate answers. 

Get The Version 2.0 Edge In 
Profitably Managing Your 
Business. 

We're proud to announce that the 
rest of our Accounting series has been 
equally enhanced to match the industry 
leading standards of Dac-Easy 
Accounting 2.0. Dac-Easy Payroll 2.0 
is the fastest selling payroll package 
in the industry, offering personnel 
management, automatic payroll 
processing, automatic tax calculations 
(all 50 states), and more. It retails for 
just $49.95. Dac-Easy Report 2.0 at 
only $39.95 is a powerful report 
generator in addition to a file transfer 
utility. Just imagine creating custom 
reports using fields from any 
accounting or payroll file, plus having 
the ability to instantly send that data 
to your favorite spreadsheet or 
database. 

Dac-Easy Mate 2.0 at $39.95 
provides advanced utility functions 
when working with Version 2.0 


Dac-Easy Accounting or Payroll. Like 
long macros, handy notepad, full 
featured calculator, plus a fast backup 
utility that allows you to stay in 
Dac-Easy Accounting 2.0 while backing 
up files. 

Our new Accounting and Payroll 
Tutor ($19.95 per package) each contain 
an accounting or payroll primer, 
respectively; illustrations of best uses 
of the many management reports; plus 
step-by-step examples of common 
business applications. They’re perfect 
for learning accounting and payroll 
basics, and for mastering the programs. 

You win. The Version 2.0 family 
gives you absolutely the best 
combination of user conveniences, 
power, efficiency, and speed.. .at truly 
phenomenal prices. Act now and put 
the Next Generation of Accounting 
Software to woilc for your business! 

Take Advantage Of Our Special 
Upgrade Offer. 

The upgrade to Dac-Easy Accounting 
2.0 is only $35.00 and includes the 
Version 2.0 program, our totally new 
430 page manual, sample C^art of 
Accounts & Financial Statements, plus 
Version 1.0 to Version 2.0 file 
conversion utility. Dac-Easy Payroll 
2.0 upgrade is available for $30.00 and 
contains the program, new manual, and 
file conversion software. You may also 
get 2.0 versions of Dac-Easy 
Accounting Tutor ($15.00), Dac-Easy 
Payroll Tutor ($15.00), Dac-Easy Report 
($25.00), and Dac-Easy Mate ($25.00). 

Call 1-800-992-7779 today with 
your serial number to purchase upgrades 
for 2.0 products. You'll double your 
operating efficiency for a fraction of the 
cost of the original packages. 



Mail to: 

^dac software, inc. 

4801 Spring Valley Rd. Bldg. IIO-B 
Dallas, Texas 75244 
□ Yes, please rush me the following 
Dac products: 

QlV- Pnet SubloB 

Dtc-Easy Accounting 2.0 S 69.95 

D«:-Easy Payroll 2.0 $49.95 

Dac-Easy Acet. Tutor 2.0 $ 19.95 

Dac-Easy Pay. Tutor 2.0 $19.95 

Dac-Easy Mate 2.0 $39.95 

Dac-Easy RePort 2.0 $39.95 

Add Shipping Charge $7.5 

Texas Residents Add Sales Tax (7'/*%) 

CODE 117 


Method of Payment: DCheck □ Money Order 
□ MC DAMX aVISA 


Account#. 

Expires 

Name 


X Signature . 

Company 

Address 


City. 


_Zip_ 


Computer Brand . 
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Discover AST Premium/286. The First 
AST QuaH^Uncxniipixjmis^ AT'C 



More than two million people have made 
os the first choice in PC Enhancement 

For over five years, you've known AST as 
the leading PC enhancement company. 
Now, w're introducing the ultimate 
enhancement: AST Premium/286. The 
first AT-compatible personal computer 
with AST performance and reliability. More 
flexible and upgradeable. Skillfully com- 
bining lighming fast processing speed and 
uncompromising compatibility. 

AST FAglMoto:"* Proce ssi ng speed- 
%va)rs. Forming the foundation of the 
AST Premium/286's increased speed are 
our FASTslots. This advanced architec- 
ture improves overall performance so there’s 
enough built-in power to satisfy even 
the most demanding usee 

The AST Premium/286 operates 60% 
faster than an 8MHz PC AT* as mea- 
sured by the Norton Utilities’" \fersion 3.0 
Sysinfo. And maintains full compatibility 
with standard PC and AT-based enhance- 
ment cards. It also provides for a power- 
ful, easily upgradeable and expandable 
future, accommodating the next generation 
of accelerator and high-performance 
enhancement 


A Heritage Of Software Compatibil- 
ity; Software compatibility has always 
b^n one of our strong points. Shipped 
with the industry-standard MS-DOS* 

3.1, AST Premium/286 is compatible with 
widely accepted operating sy^ms such 
as IBM* PC-DOS,"* Concurrent DOS™ and 
XENUC" It's also designed to ^t the most 
out of multitasking software packages like 
Microsoft* Windows, DESQyiew’"and 
TbpView?* 

Applicadona-oiiented. Keyboard- 
selectable operation at 10, 8 or 6MHz means 
virtually all popular off-the-shelf IBM 
PC and PC AT application software is 
immediatoly compatible. All your f^rites, 
including Microsoft Word, Lotus* 1-2-3,* 
FrameworlC Symphony* dBASE* in and 
AutoCAD!" 


Attain your fullest software poten- 
tiaL AST's advanced architecture also 
provides Caster and more flexible mem- 
ory addressing. While built-in Enhanced 
expanded memory capabilities— AST 
FASTRAM^ expandable to 2MB in a single 
slot— let you break the 640K DOS bar- 
riec Create bigger spreadsheets and sort 
lar^r databases. And enjoy the uninter- 
rupted workflow benefits of multitasking 
using current DOS versions, with full sup- 
port for protected mode software built-in. 

Rut access disk storage. Comple- 
menting AST Preinium/286's speedy opera- 
tion is a full line of disk systems. There's 
a 20MB, 40MB and a TOMB hard disk. Both 
the 40MB and the TOMB ofter more storage 
and faster access tiroes — below 30msec - 
than the PC ATs fixed disk. And our 
external disk /tape systems, featuring 
advanced SCSI architecture, allow easy 
expandability. 


Prices Start 
At $1995.00* 


Personal Conputer Wth Legendary 
ompatibility^and L^tning Speed. 


More standards are standard. 

build-in our AST FASTRAM "* memory card. 
And most models include our ovm multi- 
mode enhanced graphics adaptei; suppor- 
ting IBM EGA, CGA and Monochrome, and 
Hercules Graphics Card"* display modes. 

Compatible with AST and IBM 
Prodncts. AST Premium/2d6 is designed 
to remain your productivity partner for 
years to come. Choose it with confidence 
for single and multitasking applications, 
individual and shared environments alike. 
Use it as an engine with other AST prod- 
ucts to form powerful application work- 
stations for desktop publishing, CAO/CAE 
and more. Or to increase connectivity use 
it as a network file server, to communicate 
with IBM mainframes and minicomputers, 
or to manage multiuser environments. 

Solntioiis that are ready to go. 

V\fe also offer a number of pre<onfigured 
workstation solutions tailored for maxi- 


mum performance in your application. 
Combining our proven products, from 
local area networking and data commu- 
nications to extra memory and I/O to 
laser printers and disk systems, our solu- 
tions are all designed to increase your 
business productivity. 

Qnality across the board, around 
the world. When you buy AST products, 
you’re also purchasing a worldwide repu- 
tation for service, support and product 
dependability AST Premium/286 is backed 
by a one year limited warranty, and our 
worldwide network of certified dealers and 
service centers. 

AST Premium /286— The system 
and the solutions. For more information 
call our Product Information Center at 
(714) 863*0181 or send the coupon to; 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992. 


I ife*, I want to know more about AST | 

Ptemlufn/286 Solutions. Send me more 
information today. 


Company:. 

Address 


City; Sute: 

Zip: 1tlephoiie;i ^ 

My applications: 

Desktop Publishing Multiuser 

Mainfranie/Miniconiputer Connection 
Multitasking General Business 


Send to: 

AST Research. Inc., 2121 Alton Avenue, 

I Ir vine, CA 92714-4992 Ann: M.C. p( 
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Heo AT-compatibU expansion slots 
with a plus: a third bus connector ju- 
tnring U^sining-^uick CPU access 
time, for use with speciatfy-desigued 
cards Hie the AST FASTRAM Enhanced 
memory card. ExpandabU to 2MB in 
sin^ded, EASTRAM supports a variety 
addrtssir^ capabdittes-Enkanced 
EMS. EMS, extended (protected mode) 
and conventional memory addressing. 

Enhanetd. low-profile I0tlt02-hey key- 
board reiA separate numeric keypad, 
dedicated cursor control and extra 
Junction JkQS. Intematiorud versions 
aaailabk. 


Seven industry-standard 
expansion skNS.' I PC- 
compatible slot, 6 PC AT- 
compatible dots, including 
two AST MSTdots. EASTslots 
provide no wtit state oper- 
ation tvidr a hi^-speed 
direct interjace to Ae lOMHz 
80286 processor Advanced 
ardtitecture accommo- 
dates Ae next fftreration 
of accelerator and 
performance enhancement 
cards. IFsalsoan open archi- 
tecture fi>r ea^ dmlop- 
ment and ^stem At^pution. 


Based on industry-standard native 
80286 tecknologn complemented by 
AST advanced architecture. 


Coprocessor socket 
accepts 8MHi 
80287 devices to 
execute maA- and 
fioating point-intensive 
programs fotlf^ 


‘Tiwftrfea 


Indicators let you check your clock- 
speed -user-sdectable Otto. 8 or 
6MH2. Reset button allows ea^ cold- 
bootingSecurifylockpreventsunau- 
thorised keyboard access. 


AST Premium/286 is Aipped wiA MS- 
DOS and GWBASIC* and itt fidfy 
compatible tviA a wide variety of oper- 
ating ^sterns, operating environment 
and utiUfy pacimfft and application 
software. 

mwnamymmem — i MwMi -la Umw* «4 1 4W; ^ calt B3 om tIU; rm 

AST r» i Bii u ii/M6. Bgr»loi MSTHAM W i kim rta of AST ItoctK Inc tBM. hnoMlConpulcr XTand PC aTiiqimend dsklcfBaktaid PCOQSuaaiptVwliadtiiufkf oflmmutlaMl 
itgwwd Bi atn wt a oTlotui Df wi opmt m C mpmaum i dBAS wg iw ewd <nd FtaiMwtk tndcmiifcaf AatBo-te AinoCADndaa«fcaf AUTOOBX, bK MlomA. MSOOS. ZENIZ. Mtd CW BASIC (Cftaind 
OCSQnm BBdoaMk cf (^Mnerdtck OCc« SjfMiBA H(TcuI(*CnfitucsC«rdiiaacfMrkalHRCutaCanipu«t1fech<iiilo|Qi Nonon UolWe* tndcirMrk af tair Sangn CooipwanA bit UNIX mdoBArk of AZAT BeU 
DlgMt hMTch Cop^nghi O I986 AST Bnench. tac AO niitm wi tn » d 


lOMHz. 0 wait-state operation, 
faster than Ae8MHz PC AC wiA 
IBM PC AT hardware and software 
compatibility 


Supports standard PC. PC AT and 
AST MSTsiot cards. WiA AST you 
start wiA a lot like our ittcluded 
EASTRAM Enkatued memory card 
and multimode ErAanced Crapkia 
Adaptec but you've also got a lot 
rf ojfoions. Mk <^er the widest rangp 
^compatible enhancement prod- 
ucts and p e rip her a ls to suit your 
treeds -a true oru-stop sotution 
aUowingyou to expand and upgrade 
your system tviA the assurance <f 
future service and support. 
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Compare the increased speed of Ae AST 
Premium/286 aatinst Ae top competi- 
tors firr yourself (Basis- Norton Unities 
Systnfo VknioH 3.0! 


I Ukus, 1-3-3 And Syrephoiqr 
of MKnaofl CopoatMA. 




ShowB 


Tecmar’s New EGA Master 800" and 
EGA Master 480" Head a Distinguished 
Cast of PC Gr^hics Cards. 


The new EGA Master 800 lets you show off your 
business graphics in glorious, crisp 800x600 resolution 
in 16 colors! It's the first EGA 
solution to take full advantage 
of the performance of your NEC 
Multi^cl" or other multiscan 
monitor So it really makes your 
investment pay off... in full color! 

Costarring in 16 colors is the 
EGA Master 480. It offers 640x480 
resolution on your multiscan 
monitor and supports 132-colunm 
x44Tine spreadsheets under 
1-2-3* and S)miphony? 

Tecmar’s special software 
drivers, included with both the 



EGA Master 800 and 480, give you maximum resolu- 
tions using Windows, GEM™ and AutoCAD* 

The EGA Master 800 and 480 
ate completely compatible (tight 
down to the chip-register level) 
with all m£yor graphics standards— 
MDA, Hercules™ CGA and 
EGA. As well as with popular 
monitors— monochrome, color; 
enhanced color and multiscan. 
So you're guaranteed 100% hard- 
ware and software compatibility. 

Economical EGA. for low- 
cost IBM* EGA graphics the EGA 
Master™ is the critics' choice" It 
offers 16 rich colors in 640x350 



EGA Master 430. Up to 640 
x480 resolution in 16 colors 

132-columnx44-line spnadAeet 
support provided for 1-2-3 and 
S^pbony 

100% EGA, CGA. Hercules 
and MDA so^imre compatibility 
built in from the chip-register 
level up 


256KB video RAM 


Half-card design makes it the 
perfea fit for balf-ste slots • 


Supports multiscan, enharuxd 
co/or, RGB and monochrome • 
displays 


Windofvs Draw** running under 
Microsoft* Windows in rruiximum 
Multis^ resolution (800x5601 
using EGA Master 800. 


EGA Master 480 and 800 are con^tible 
with IBM’s new Personal System/2^ Model 
30— delivering high-resolution, 16-cotor 
graphics for your multiscan monitor 


EGA Master 800. Up to 
800x600 resolution— other 
features similar to 480 modd 




usiness 




M500. MDA-compatible 
monochrome text 


MGIOOO. Hercules and MDA‘ 
compatible monochrome graphics 


Gnphice Maseet. Up to 
720'x 700 monochrome. 7^x480 
4-color and 640x400 16-color 
• Compatible with RGB and 
monochrome di^lays • Runs 
CGA and MDA st^twart 


EGA Master. Low-cost EGA 
solution • 640x350 resolution 
in 16 colors • Compatible with 
all EGA sc^re • 256KB video 
RAM • Serial port optional 


TheRi^t 
Choice for All 
Graphics 
Applications. 


Standard Graphics 
Modes 


Tecmar Plus™ Modes 


MDA 


Hercules 


CGA 


EGA 


EGA Master 800 


EGA Master 480 


EGA Master 


Graphics Master 


MGIOOO 


M500 


resolution on an Enhanced Color Display or com- 
patible using your favorite EGA applications. 

eXxA and More The Tecmar Graphics 
Master” plays a double role in PC graphics. 

On a color monitor; it reveals a superb com- 
mand of CGA scAware— displaying 16 
in resolutions up to 640x400. While on a mono- 
chrome displ^, its MDA (monochrome text) mode 
produces precise text in resolutions up to 720x700. 

Monochrome Classics. The Tecmar MGIOOO” pro- 
vides both MDA and Hercules compatibility while the 


M5(X)” guarantees compatibility with the 

thousands d MDA software packages available 
Guaranteed Quality. Trouble-free operation 
is assured with Teemar’s exclusive QuickTum” 
Quality Service Because if there is a problem 
within the first six months of your two-year 
warranty, Tecmar will replace your graphics 
card within 48 hours. That’s made-in-the-U.S.A. 
quality. . .guaranteed! 

A Personal Screening. Visit your local Tecmar 
Dealer todty for a personal demonstration on how 
to improve your PC picture And for your FREE guide 
to Teemar’s complete line of PC graphics products call 
(216) 349-l(X)9. Or write to Tecmar; Inc., 6225 Ctochran 
Road, Solon, Ohio 44139-3377. 


TECMAR 


'PC Mujirim BdHor'j Cheiet Augkjr 1906 

BCA MuHrflOO, fiCA AfaMr 480. EGA MoMr, Gmphies Maatr. UCtOOO. MOO. QuiMiim and Ttcmar Pba troiamaHuefTiemar. htc.. IBMrtfpMtnd tntdmctrkef Imnaaonal Buanta MaebamCorp.^ Multuytic rtiarfwi ht> of NEC 
HomEUeaemai iroanwnba^LaiuOnwtopnwnt Com; CEM ttguumi tradmark of D^gaat /bMorcb; AutoCAD rtguumt tTadtmccrk d Aiuedttk Inc.; Hmis mdcauril of Htrndo Crapfac Acduai. 

Me.; Uicroaofi tmdtman cf Uviactl. Cerp ,- tPwdww Diam tradtmarii qf Mtcnjgnpta. Inc eCopyrigtl Tictnar. me. 1987. AU fiSO fOirnd. 
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\^nTel clears 
the path 

to 2400 baud. 



Trying to install a 2400 baud modem in your PC can make you feel 
like you’re trying to get through a maze. 

With most 2400 baud modems, you’ll wade through pages of docu- 
mentation . . . only to learn that you must set dozens of parameters 
and reconfigure your software. Even buy all new software. 

Ven-Tel 2400 baud modems eliminate the barriers. Just plug one 
in, and you’re ready to transmit your data twice as fast. Using whatever 

software you’re using today. 

Choose Ven-Tel 2400 baud 
modems in either our convenient 
desktop, or Half Card” internal, 
versions. Each requires minimal 
installation and will automat- 
ically connect with 1200/300 
baud modems and services. 
And each is available with 
or without X.PC error 
correction built-in. 

Like all of our PC 
products, Ven-Tel 
2400 baud modems 
are backed by a free 
five^ear warranty. 
No other major 

manufacturer even comes close. 

So when you decide to shift into high gear, 
do it with a Ven-Tel 2400. We give you the speed 
you want— without making you work for it. 


Ui 

C 



Modems 


Our free 24-page booklet, “How to Select The Correct Modem” contains specific 
information about our full line of Ven-Tel 1200 and 2400 baud modems.To request your copy, 
call 800-538-5121. In California, call 408-727-5721. 
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Letters to 

PC MAGAZINE 



BUSINESS GRAPHICS 

While we applaud your recognition of 
business graphics packages (“Graphics 
Software on Display," PC Magazine, 
Volume 6 Number 
5). we were greatly 
disappointed by 
your omission of 
The Smart Software 
System and The 
Smart Spreadsheet 
with Graphics. 

The Smart 
Spreadsheet, which 
can be used as a standalone package or as 
pan of the modular integrated Smart Soft- 
ware System, offers an extremely versatile 
range of presentation graphics capabilities. 

With Smart, up to 78 graphics options 
are available for each spreadsheet, includ- 
ing three-dimensional graphs, line, bar, 
stacked bar, exploded pie, and histograms. 
Users may choose from a palette of 16 col- 
ors and six type fonts. In addition, graphs 
may be transferred to the word processor 
or displayed in a slide-show format. 

Ron Ferguson 
Vice President of Marketing 
Innovative Software 
Lenexa, Kansas 

We were dismayed to note the omission of 
Microsoft Chart in your recent blockbuster 
on business graphics (“Graphics Software 
on Display"). Micro.soft Chart is clearly 
one of the leading packages on the market 
today for presentation graphics, and its 
omission was a serious oversight. 

Microsoft Chart can import data direct- 
ly from a variety of business software ap- 
plications, including Lotus's 1-2-3 and 
Symphony, Microsoft's Multiplan, and 
dBASE III. Chart also provides a gallery of 


45 preformatted chart types plus extensive 
formatting options to customize a chart. 
Finally, Chart supports a wide range of 
output devices, including dot matrix print- 
ers, la-ser printers, ink jet printers, pen 
plotters, and image recorders. 

Jeff Raikes 

Director, Applications Marketing 

Microsoft 

Redmond, Washington 

We were very surprised to discover that 
you did not include our program. Open Ac- 
cess II, in your article “Graphics Software 
on Display." SPI began publishing Open 
Access II (then called Open Access) back 
in 1979. Our spreadsheet had graphics 
when other packages didn't even have 
spreadsheets yet. And more important than 
our longevity is the quality of our graphics. 
Open Access II has the only true rota- 
tional 3-D graphics on the market. Refer- 
ring to the Summary of Features table on 
page 1 24, it has every chart and graph type 
li,sted, with the exception of Gantt and or- 
ganization charts. No other product re- 
viewed can match that. 

Lorraine A. Iverson 
Manager, Corporate Communications 
Software Products International 
San Diego, California 

Executive editor Bill Howard replies: 

PC Magazine's single-topic issues often 
target all products within a category. We 
may apply filters to narrow the field to 
products that are new or markedly 
changed since the last review, that fall 
within price or performance categories 
(e.g., laser printers under $3 ,000), or that 
are nontrivial (no Cassette BASIC ac- 
counting packages) . Other magazines may 
look at only a handful of products, so if 


they leave out three graphics programs, 
it's no big deal: they left out 40 others too. 
We can’t make that excuse. Microsoft 
Chart, Smart Spreadsheet, and Open Ac- 
cess II fit the screening criteria ami .should 
have been included. In two words: we 
goofed. 


CRACKERS NOT HACKERS 

I take umbrage at Howard Marks's refer- 
ring to unscrupulous, immature “crack- 
ers" as hackers, and I take you to task for 
permitting their un- 
professional antics 
to be dignified by 
implying that such is 
the essence of hack- 
ing (sidebar “How 
‘Hackers' Break 
In," in “For Your 
Ears Only: PC Secu- 
rity Modems,” PC 
Magazine. Volume 6 Number 4). It is bad 
enough that the news media have unwit- 
tingly spread such misconceptions among 
the public at large, but it is unforgivable for 
it to appear in a professional computer 
journal such as yours. 

In my 20 years of working with com- 
puter software, being called a hacker has 
always been an honorable designation, on 
the order of being a programmer's pro- 
grammer and having knowledge about the 
internal workings of computers. The fact 
that some “kids” have misapplied such 
knowledge does not excuse you for falling 
to the level of common newspapers. 

Bob Stephan 

Pebble Beach, California 

Howard Marks replies: 

While I am also concerned about this 
change in the meaning of the word hacker, 
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MicroCom Systems 

OUTSTANDING 

SOFTWARE 

For IBM PC's and Compatibles 


$350 


PER 
OAK 
tuau. ouaNTTTiea 

•1 ofv iMao 


$300 


PER 
OAK 

FOR TIN on MOM 
NTMKCOUrCM 

□ BUSINESS 1— EZ-Porms business form genera- 
tion. completion and printing program. 

□ CAO 1—Altamira. a 4 color object oriented draw- 
ing program. Color required. 

E] COMM 4a.b,e,d,a-(5 disks) Latest RBBS 
Bulletin Board System 14.10. 

[ 2 ] DATABASE 1i,b— (2 disks) RIe Express menu 
driven general purjMse database mngr. 

□ EDUCATION 1 -Interactive DOS tutorial for new 
PC users. Makes learning DOS painless. 

a GAMES 1—3-0 PacMan. Kong. SpaceWar. 

JaniUoe, and more. Color required. 

□ GAMES 2— Oubert, Pango. Centipede. Monopoly. 
Zoarre. and more. Color required. 

□ GAMES 3— Blaciqack (you set rules). Arm Chair 
OB. and Empire (War Game). 

□ GAMES 4— Casde. StarTrek, and the original 
Colossal Caves Adventure. 

□ GAMES 5— The Hack adventure game from the 
universities. Like Rogue, only more complex. 

□ GAMES 6— Pinball. Othello. Dragons, Sopwith 
(fly one), and more. Color required. 

(E INFO 1a,b— (2 disks) Cooking recipes database 
with keyword/ingredient retrieval. 

□ LANGUAGE 5— Turbo Pascal interactive debug- 
ger, pop-up help, formatters, et cetera. 

D LANGUAGE 7— Complete Pascal inter- 
preter/compiter. (keat for learning Pascal! 

□ ORGANIZER 1— OeskMate. a Sidekick clone, and 
the Judy calendar program. 

□ PINUP 2— Provocative high res digitized § 

graphics pinups. Graphics required. ^ 

□ PRINTER 1— Font and sideways utilities. ^ 
spoolers, banner makers, and more 

□ UTILITIES 1— A collection of invaluable general 
purpose DOS utilities. A must! 

n UTILITIES 2— More invaluable DOS utilities. Too 
many to list here! 

□ UTILITIES 3— A comprehensive set of debug- 
ging and diagnostic utilities. 

NBW RELEASES/UPOA TES 

g] CAO 2a, b— (2 disks) An advanced 20/3D draft- 
ing prog. 640k and color required. 

[E COMM la.b— (2 disks) Version 2.4 of the ever- 
popular Qmodem comm, program. 

(E COMM 2a.b— (2 disks) Procomm 2.42, an ex- 
cellent modem program with terminal emulation 

□ EDUCATION 2— Learn the Presidents, States 
(and capitals) and more. Color required. 

□ EDUCATION 5— Learn Origami, tiie Japanese art 
of paper folding. Color required. 

IE FINANCES 38.b-(2 disks) Express Calc 3.12. a 
powerful spreadsheet program. 

□ GAMES 8— Striker helicopter attack, and Risk, 
world domination. Color required. 

□ GAMES 9— EGARisk. the game of world domina- 
tion in very high resolution. EGA required. 

□ GAMES 10— ^litaire, Teed-Off golfing, and Sail- 
ing in the Bermuda triangle. Color required 

□ GAMES 12— MyChess (9 levels). Backgammon, 
and Wheel of Fortune. Color not required. 

□ 6RAPHICS-1— Record and play back screen 
images! Excellent for demo. etc. Color required 

(E INFO 2a, b— (2 disks) Zip-Phone, national 
areacode/ prefix to zip-c^e cross reference. 

(E UNGUA6E 3a,b-(2 disks) The A86 2.18 macro 
assembler and debugger. 

□ SHELL 4— Automenu menu facility, and HDM II 
4.04 hard disk menus. 

□ UTILITIES S— Utilities for formatting, parking, 
and optimizing hard disk drives. 

□ UTILITIES 6— Advanced utilities including Opath. 
Esc. Hotdos. Resident program utilities. 

□ UTIUTIES 7— More Advanced utilities including 
MasterKey (undeletes tiles from hard disks). 

(E WORD la,b— (2 disks) K Write 2.7. a powerful 
word processing system, w/spell checker 

CaWog mnMwbk. add S2. SJ" format add St/dWc 

Cost of hams 

CA Res 7% Tax . 

Ship/Handling 

□ mad ■ 

I MtoroCom Systama I 

■ (415) 325-6500 I 

. Box 51657, Palo Alio. CA 94303 ^ 


VIEWPOINTS 

a LETTERS 


I'm afraid that most people, including 
most of our readers, would use this word 
to describe the type of people who break 
into computer systems. 


FAMTASVIAND IN REALm' 

I thoroughly enjoyed Stephen Manes's 
column "The 386 in Fantasyland” {PC 
Magazine, Volume 6 Number 5) — the 
idea of a software revolution occurring be- 
cause higher-speed computers are avail- 
able does seem a bit presumptuous. 

Mr. Manes made one small error in his 
article, however. He mentioned that a 1- 
megabyte, 1,024 by 1,024 resolution 
would display only eight colors. Actually, 
the 8 bits per pixel available in a I -mega- 
byte display would allow 256 colors to be 
displayed. Coupled with a palette chip, 
one could choose from more than 16 mil- 
lion colors. But even with this kind of 
equipment available I would not expect 
any kind of software revolution. 

James Hughes 

Houston, Texas 

Contributing editor Stephen Manes re- 
plies: 

Thanks so much for the correction. As 
punishment my computer will spend the 
rest of the day executing the following: 10 
PRINT "8 bits = 256 colors. Manes, you 
dope!": GOTO 10. 

In response to Stephen Manes’s column, 
"The 386 in Fantasyland,” I must express 
my feelings about the injustice that has 
b^n done to the 386 machines and to the 
people who may be in the same shoes I was 
in before my company purchased the 386. 

Prior to our purchase of a Compaq 386, 
we had been running our accounting pack- 
age on a PC compatible running in turbo 
mode at 8 MHz. With this machine, pro- 
cessing time was slow; it took 2 days to 
complete end-of-month processing. 

Enter the Compaq 386, with an end-of- 
month processing time of only 5 hours. I 
can’t express the extent of satisfaction we 
all feel. Although the chunk of money we 
paid for this machine was substantial for a 
small corporation, we would make the 
same decision tomorrow. 

I feel it unfair that the many administra- 
tors of thousands of small businesses ob- 
tain false impressions that these machines 


will do little for them at the present and 
completely ignore the benefits they may 
receive in the future. It is with this in mind 
that I suggest Mr. Manes take the time he 
saves on haircuts and shaves and devote it 
toward finding out what users of 386 ma- 
chines are accomplishing. Maybe then we 
can set the record straight. 

Robert Aihogast 

Mount Sterling, Ohio 

Contributing editor Stephen Manes’s bar- 
ber replies: 

Hey, the column specifically said the 386 
would benefit users who really needed ex- 
tra speed: the main point was that more- 
extravagant claims remain to be proved. 
So give me a break and learn how to read, 
okay? As it is. Manes won't ever come in 
for a trim because he's loo busy answering 
letters from people who spend more lime 
shaving than thinking. 


THE WRONG IMPRESSION 

In the article “Abort, Retry, Ignore” {PC 
Magazine, Volume 6 Number 1), you list- 
ed Interlude II first in a series of products 
that were referred to as “this year’s collec- 
tion of bugs, bombs, and backward 
moves.” Recreational Technology has 
sold many thousands of copies of Interlude 



II and has received virtually no complaints 
from users about technical flaws in the 
product. It is my understanding that you 
were attempting to spoof our advertise- 
ment. but to include it in a list of faulty 
products that were classified as the worst 
products of the year is unconscionable. 
Jeffrey Brown 
President 

Recreational Technology 
Houston, Texas 

Indeed, we found no errors in the pro- 
gram. — Ed. 
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-Otdinan- 1-2-3 display 



Enhanced 1-2-3 display 
with SeeMORE 


See up to twice 
as many columns 


Choose mixed 
font format 
(Top 3 lines big) 

Choose normal 
or reverse video 


Print any com- 
pressed screen 

•No special 
hardware 
required 


Switch to new' 
size without 
leaving 1-2-3 


See up to twice 
as many rows 


ft»r-85 n*y-05 


18.700 19.074 19.4Sb 

324 330 681 

266 273 Z79 

18,100 18.470 18.496 


Sales 

Less: Returns and Allowances 
less-' Sales Discounts 
Net Sales 




iransporva\ lun iii 

Less: Purchase Retur i 
Goods Available To | 
Less: Ending Inv 4 
Cost of Goods ! 


Gross Profit 
Profit NarrJ 


|i|P)perating Expense'.: 
Bl- Jan-80 12:12 AN 


'Change colors 
(CGA, EGA, VGA) 


1-2-3 never looked so good 


Introducing SeeMORE, a powerlul 
screen manager for 1-2-3® that 
expands your worksheet view. 

SeeMORE gives you a choice of 
cotipressed formats that double, 
triple or quadruple the number of 
ceils di^layed on the screen. 

a 

Quit scrdlii^ around. 

Install the SeeMORE program with 
1-2-3 and you can biiild a twelve 
mondr forecast without stopping to 
scroll around. All twelve months 
appear on the screen. 

And because so many cells are 
visible, trends and relationships 
become clear. SeeMORE lets you 
ydithefTigfncture. 


SeeMORE manages the screen 
while you operate 1-2-3. You can 
switch to a new size or color with- 
out leaving your worksheet and 
y)u can produce a hardcopy print- 
out of any compressed screen with 
thepudiofak^. 


Put your graphics card 
to work. 

No special haidwaiE is requited to 
run SeeMORE. All you need is a 
CXjA, EGA, VGA, Hetmles or 
compatible graphics adapter. 

Get Se^ORE and eqjand y)ur hori- 
ZMB. Woks with 1-2-3 Rd io or later 
ai ttte I^ PC, XT, AT, P&2 and con- 
patibles. $79-95. Not apy protected. 


SeeMORE is another fine product 
fiom Petsonics, maker of the award- 
winning SmartNotes™ program. 

for 1-2-3 

I I 

■ Pleasesendme copies of SeeMORE at i 

I $ 79.95 each plus $3.75 shipping ($12 outside USA * 

J and Canada). MAtesi^nts add $4.00 sales tax. J 

S Payment: VISA MC AMEX Diners Check S 

I I 

I 1 

I I 

I I 

I ■ 

I SKMn'RE I 

! ! 

I NAME PHONE | 

I I 

I I 

I AKiRESS ■ 

■ t 

I on STATE 5 p I 

! To ordet. mail coupon or call toll-free ! 

I in HA 800 -447 -1196 Nationally } 

I 800-445-3311 | 

P PERSONICS CORPORATION I 

2352 MAIL STREET * 

CONCORD, MAOmZ ! 

617- W7- 1575 I 

bwMMMMaaaMMMaaawMwwaswaaJ 
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ABOVE BOARD 286 
IS SO ADVANCED 
rrs COMPADBLE 
wrra VAPORWARE 


OS/2" 

SOFTWARE 


^ _ ✓ 

f I — I 

: I' : 



The Above" Board 286. 

It’ll run every one of the terrific new 
OS/2 applications. 

Just as soon as they’re written.Which 
by all accounts looks to be mid-1988. 

In the meantime, it’s almost manda- 
tory with the memory-intensive applica- 
tions you’re using today: spreadsheets, 
networks, Microsoft* Windows* pop-up 
utilities, or whatever. 

In all. Above Board 286 can give you 
up to 4 MB of expanded memory based 
on the Lotus*/Intel/Microsoft standard. 


And since it looks like you’ll be 
working with DOS at least another year, 
those 4 MB should come in handy 
Especially when your spreadsheets 
develop middle-age spread. 

And your pop-up utilities are popping 
up all over the place. 

Then, when OS/2 finally arrives, that 
same Above Board you’ve come to know 
and love will give you up to 4 MB of 
OS/2 memory Ready to run. 

What’s more, our new Above Board 
286 comes with switchless installation, a 
five-year warranty and the toll-fi’ee tech- 
nical support you’d expect fi-om Intel. 

All of which makes this a very special 
son of proposition. 

Because we’re promising you the 
moon in the fijture. 

And giving it to you in the present. 

To give you the full story we’ve written 
a paper called “The Memory Implica- 
tions ofOS/2:’Just call (800) 538-3373 
and we’ll send you a fi'ee copy 

intel' 

Ab()w isa iradtmrk and Inid a rrfiisiFnKj cradcmark of Intd Owporatinn Lonis b a rr^bicred mletnarfc 
ofLtxusDtwkipiiwniCuiT) MlcneoiiandWrKkwsaff nr|{tstcR:dtrxlctnarksi)fMk'nMnAC«p.O&' 2 lB 
3tnidcniartcorinirniatkindBu.<HnessMachine90Kp OI9^inielOxporaitnn 
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Introducing 
a better way to 
scan images. 

HP ScanJet Scanner 


It only makes sense. The same company 
that brought you LaserJet, the world’s best- 
selling laser printer, now brings you ScanJet, 
a new standard in desktop scanning. 

Only ScanJet scanner offers you so much 
in one package for your MS-DOS desktop 
publishing system. Consider ScanJet 
scanner's flatbed design. It works much like 
your copier, letting you scan anything from 
wallet-sized photos to hefty, bound 
documents. 

Plus our Scanning Gallery software makes 
scanning easy. Our exclusive PreviewScan 
lets you see your image on screen before 
cropping it. Then you can size the cropped 
image to fit your dimensions — even if it 
means enlarging your original 200% or 
reducing it 50%. HP's ScanJet scanner is 
compatible with the most popular desktop 
publishing and optical character recognition 
software, too. 

What's most important, though, is the 
end result. ScanJet scanner produces 
professional quality output by letting you 
input both black and white and color 
photos, line art and text. 

What more could you ask for? How about 
a price tag of only $1,990* for ScanJet 
scanner. Scanning Gallery software and the 
interface kit. 

For a ScanJet brochure and name of your 
HP dealer, caU 1-800-367-4772, Ext. 902-A. 

MS'DOS IS 8 registsrad uademoik o( Mictosolt Corporsuon 
'Supgestad U S list price 



Get a new handle 
aiyour 

business with SET 



Now you can handle up to 254 users, all 
working in the same data files, with the SBT MultiNet 
Database Accounting Library. The accounting soft- 
ware written in dBASE 111 PLUS.® 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn't think of, you can 
quickly and easily modify our programs to meet 
your needs exactly (because our dBASE source code 
is included). 


And if you don't have time 
to make the changes yourself, 
there's a nearby consultant who 
can make them for you. 

So if your company has 
two users or two hundred and 
fifty, you can add customers, 
update records, and have as 
many people enter orders as it 
takes to keep your business growing. 
Isn't it nice to know there's software you 
can't outgrow? The SBT MultiNet Database 
Accounting Library. 



Now you can get a new handle on your business. 
Call today for our demo disk, brochure and for 
the name of the SBT consultant in your area. 

(415) 331-9900. 


THE SBT DATABASE ACCOUNTING LIBRARY. 

dProfessional 

Time & Billing 

$395 

dOrders 

Sales Order Processing 

$295 

dinvoice 

Billing/Inventory Control 

$295 

dStatements 

Accounts Receivable 

$100 

dPurchase 

Purchase Order 

$295 

dPayables 

Accounts Payable 

$395 

dPayroll 

Payroll/Labor 

$395 

dLedger 

General Ledger/Finance 

$395 

dAssets 

Asset/Depreciation 

$295 

dProject 

Project/Job Accounting 

$395 

dProperty 

Tenant/Unit Management 

$395 

dMaterials 

Material Requirements 

$395 

dMenu/Backup 

Menu/Backup 

$ 65 

MultiNet versions $200 additional per module 


One Harbor Drive 

Sausalito, CA 94965 (415) 331-9900 

Telex 9102404708 


SBT 


Macintosh, Atari and compiled versions are available. Names indicated by ® or tm are tradenames or trademarks 
of their respective manufacturers. ©1987, SBT Corporation. 
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V I I; W POINTS 


■ LETTERS 


MAILBOX SURPRISE 

I would like to express my appreciation for 
the service given in providing me with a 
copy of your PC Labs Benchmark Tests. 
Before receiving the disk in the mail. 1 
thought I would receive a printout to labo- 
riously enter and compile or assemble. 
Needless to say. I was extremely surprised 
to find the disk in my mailbox. Kudos to 
you and your staff for providing both the 
tests and an immediate, useful way of im- 
plementing them. Please accept a whole 
series of "Atta boy's" from me in lieu of 
gold stars to pin on your lab coat lapels. 

Richard B. Shepard. Ph.D. 

Reading. Pennsylvania 

The PC Ixths Benchmark Tests ilisks are 
distrihated at major computer shows and 
local user aroup meetings I when our edi- 
tors speak to local user groups). You can 
also obtain a di.sk by retjuesting one from 
PC Labs at the New York address. — EtI. 


CONFLICTING REVIEWS 

In Volume 6 Number I . Paul M. Stafford 
suggests that the Sony CPD-I.T02 Multi- 
scan is the greatest thing on earth since 
sliced bread (First Lxxiks. page .1.1). while 
in Volume 6 Number 6. Philip F.H. Rose 
asserts that the very same monitor is "well 
below the best" ("Behind the Screens; 
EGA and Multiscan Monitors'). 

No doubt you will find some way to 
weasel out of this bizarre contradiction, 
but which review should we believe'.’ 

David Kwiat 

Hollywixxl. Florida 

The article in First Looks was not a PC 
Labs-based comparison review, although 
cotnixirison to the NEC MultiSync is inev- 
itable. Personal tastes play a large role in 
preferring the appearance of one monitor 
over another, but the.se facts remain: The 
Sony u.se.s a slot-line mask, in which the 
horizontal dot spacing is less than that of 
the MultiSync. The vertical .s/xicing. be- 
cause of the shape of the phosphor dots, is 
greater than the MultiSync’.s. Different 
graphics te.st.s, user opinions, color te.st.s. 
and macrophotography reveal the Multi- 
Sync to he preferable for most work. Yet 
the Sony ea.sily outperforms it electrically. 
But then, you don't strike us as the .shy 
type. Which would you rather use '.' — Ed. 


CORRECTlONSi'AMPUnCATIONS 


The correct model number of the TW Cas- 
per Corp. monitor reviewed in "Behind 
the Screens: EGA and Multiscan Moni- 
tors" (PC Magazine. Volume 6 Number 
6) is TE 5 1 54. 

Webster's New World Writer ( "Word Pro- 
cessors: More Power for the Money." PC 
Magazine. Volume 6 Number 4) has on- 
screen justification. triple-printed spacing, 
auto-reformatting as blocked text is rein- 
serted. auto-backup, and both case-sensi- 
tive and insensitive search and replace fea- 
tures. 

T.N.T. Software's My Word! ("Word 
Prtxressors: More Power for the Money") 
does auto-pagination, has an "undo last 
delete" function, and reads and writes 
plain ASCII files. Its status line informa- 
tion will include the disk drive and the di- 
rectory. the cursor can be moved to the be- 
ginning and end of a document with a 
single command, and the cursor can be 
moved directly to any line. The maximum 
file siz.e is about 48.000 characters, and the 
current file directory appears on the screen 
before you edit a dix'ument. There is a 
time and date variable in mail-merge, and 
My Word! can exit without saving a dixtu- 
ment by using Ctrl-KQ. 

System Facilities' XPIP DOS shell can 
copy, rename, move, delete, and change 
attributes for multiple files with tags 
("DOS Shells Get Smarter." PC Maga- 
zine. Volume 6 Number 4). 


HOW' TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine'! A question you'd like to 
open up to other readers? Then .send your 
opinion on paper or disk to Letters to PC 
Magaz.ine. One Park Avenue. New York. 
NY 10016. or through MCI Mail to 
PCMAGAZINE at address 157-9301 . 

All letters hecome the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. We're sorry we're not able to an- 
swer letters personally. li': 



“...just put Up your feet, 
take a 2-minute break, 
and let TakeTwo 
do the rest. ” 

PC MAGAZINE 
August. 1986 
■hniroH'S cnoicF.” 


TAKETwOlihe 

automatic hard disk backup 
program which completely 
manages the entire 
backup prcKcss. 
and takes less than 
2 minutes a da\ . 

.No wonder it is 
the PC Magazine's 
Editor's (ihoice as 
well as the 
corporate-wide 
choice of leaders like (iE and 
Ralston Purina. Take the Best. 
T.akfTwo. 

Visit your ItKal software 
' dcaicr or call 


1 - 800 - 892-0007 

(In \ irginia. “oA sSfpiKKr) 

I'nitcd .Software Security, Inc. 

HI.VA Lct>tMirfi Pike Suite WM). X’imna. VA i2IK() 

lakeltiti trackmurk ol t nilrd Stfiw arc Set untv. Im. 
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10 BIG REASONS IT’S TIME YOU 
CHANGED YOUR EDITOR TO BRIEF 


1 FUNDAMENTAL TRUTH. If you are 

a programmer, you use your editor more 
than any other tool. If it isn't the best, 
the fastest, the most versatile, the most produc- 
tive.. .well. then neither are you! 


2 OUR ENTHUSIASM. While we do 
not publish BRIEF we wish we did We 
sell so many BRIEFs that we've been 
advertising it non-stop since it was introduced 
two years ago. We're not alone in our enthu- 
siasm There is no end of accolades from other 
admirers: 


BRIEF Encounters 

"The word is gening around that BRIEF is 
simply the best text editor you can buy 
John Dvorak in Infoworld 

In the last five years, only a handful of 
applications have altered the way we use 
microcomputers The winners impact is 
astounding BRIEF is a winner that will most 
definitely change the way we develop applica- 
tion software Data Based Advisor 

Overall. BRIEF is an excellent and efficient 
editor with capabilities that are truly useful if 
you're a serious programmer or developer of 
commeraal applications, the BRIEF/dBRlEF 
package is one of the best investments you 
can make ‘ PC Magazine. 7/86 

Every time I've mentioned text editors I've 
got a raft of mail urging me to try Brief Now 
that I ve tried it I see why It has windows- 
boy. does it ever have windows' it will do just 
about anything you want it to look no 
further recommended Jerry Poutnelle, 

Byte 12/86 

Best editor of 10 compared 
Dr Dobb's Software Tbols 


5 UNDO. NOT UN-DELETE. Don t 

confuse the two BRIEF doesn't just 
keep snapshots of recent deletions 
should you want to pick them up from the cut- 
ting room floor. It can reel the whole film back- 
ward undoing any command that affected the 
cursor or the text Watch it undo a global re- 
place. for example. Uncanny It can back up 
300 times, all the way to the beginning of a ses- 
sion. ''Workslikeadream ', said TheCJoumal. 

e RHFi.f. GAMES. Leave BRIEF, run 
your compiler, print out the error mes- 
sages, load up BRIEF again? No way! 
Run your compiler from inside BRIEF* It will 
pioint to each error line in your source pro- 
gram, still loaded in memory, for immediate 
editing You don 't have to leave BRIEF to use 
DOS either. BRIEF disappears from the screen 
to get out of your way. but say bye to DOS and 
BRIEF pops back to the screen, as do all the 
files you were working on 

KEY WHIZ. You can reassign BRIEF’S 
command keyhits to whatever keys 
you're used to, even your old editor's, 
so you don't have to send your fingers back to 
school. Macro execution can be assigned to 
single keys Or you can tell BRIEF to listen 
while you tap out a complex routine It will 
save and playback faithfully, a shortcut macro 
without a single line of coding 

8 MUm-LZNGUAL. BRIEF s macro 
language is perfect for writing format- 
ters for your language which indent, 
match up parentheses and brackets, and set 
up statement templates for fiU-m. BRIEF comes 
with C language suppon already built m. 

Others have wntten macros to format Pascal. 
BASIC. LISP. Prolog, FORTRAN 


dBRIEF. 

The Power 
Environment for 
dBASE Programming 

Many wonhy utility products supply needs that 
dBASE* s programming language doesn't- 
dUTlLTM dFLOW'TM and a host of others 
'Trouble 15. you have to use them separately, 
then combine their output into your dBASE 
program files 

No longer dBRIEPTM, written in BRIEF s macro 
language, grabs hold of BRIEF and turns it into 
a complete dBASE II! and III Plus programnung 
domain Using BRIEF s underlying shell capa- 
bilities and Its own interfaces. dBRIEF can run 
external utility libraries, plus dBASE itself, and 
link to the ChpperTM Foxbase*TM and 
Quicksilver compilers, all with dBRIEF still 
loaded and running the show It can do what 
BRIEF already does plus 

• Convert a screen layout into dBASE code for 
interactive data entry 

• Display dBASE file structures in windows. 

a great convenience alongside your program 
files 

• Expand keystrokes into full dBASE 
statements 

• Indent automatically for clegic display 

• Create databases, index files, invoke Ashton- 
■ftle s dFORMATTM and dCONVERTTM, 
draw lines and boxes 

"Simply marvelous programming environment 
for writing and editing dBASE programs '. 

PC Magazine. l/9o Source code included' 
Requires BRIEF 1 32 or later and 3d4k 512k to 
run dBASE within dBRIEF. 640k and harddisk 
recommended 


WINDOWS ON THE WORLD. Why 

the excitement'’ First. BRIEF s archiUic- 
ture Any number of files of virtually 
any length can be open. (Start BRIEF with ' ★ *' 
to prove It.) Open as many tiled windows as fit 
the screen— over/under and side-by-side— to 
work on any of your files. Open, close, and 
resize windows as you go. In each window, full 
screen or liny, all Siting techniques are at 
hand-high-speed cursonng. paging up and 
down, horizontal scrolling, optional word wrap 
Load the same file in any number of windows 
to view different areas simultaneously A 
change in one changes all. Cut and paste text 
blocks between windows and files, or into buf- 
fers for later recall. All files stay in memory, so 
you can always go back to snip some more 

4 WHOLLY MACROS. 

Much of BRIEF was writ 
ten in its own macro lan- 
guage It is that powerful' The lan- 
guage and Its compiler come with 
every copy, as do many standard 
macros, with source code for 
learning by example It is a com- 
plete language with conditionals, 
loops, recursion, global and local 
variables even data types It can 
control files, windows, and the 
keyboard It has aruaure. 32char- 
acter variable names, and— not at 
all like 1-2-3* s cuneiform— is en- 
tirely readable, like a hybrid of 
LISP and C With it you can de- 
velop a library of routines to 
power BRIEF your way 


9 QUICKER PICKER-UPPER. Look- 
ing for something? BRIEF has full UNIX*- 
Iike expression search tools to forage 
and find and fix any file in memory. Literal str- 
ings with wildcards and "? " character mask- 
ing, sure But also indifference to case or inter- 
vening characters, [aeiou] to match all vowels, 
or [ - aeiou] to match anything but vowels. 
(a-f.l-m]to match character ranges, beginning 
or end of line searches, even multiple choice 
pattern matching and replacement, 

W REASONS U THROUGH 20: 

U. BRIEF comes with a color option. 
You can select your own color 
scheme anytime 12. It supports EGAs 43-line 


mode and can display up to 128 lines long. 

13. Full 8-bit ASCII display, the whole charac- 
ter set can show on screen. 14. Full path sup- 
port 15. Command line start-up flags to modify 
BRIEF'S behavior, change a path name, or run 
a macro for example "wp" which turns BRIEF 
into a word processor with wraparound and 
margin setting 16. Automatic fde save during 
idle moments 17. Compatibility with most stay- 
resident programs (like Sidekick™), multi- 
taskers (like Microsoft Windows™), and net- 
works lA. A bulletin board with pi^lic domain 
macros contributed by a mushrooming cull of 
macromancers 19. No copy protection 
20. (Zlontext sensitive help, and phone support 
from the publisher. 


* Briel needs 192k normaJy 320k lor compile leature 'Product muai be tetunted in resalable oondRioa 



NEWVERSION 2.0 • languages • Regu- 
lar expressions match over multiple lines • Faster undo & expres- 
sion search • Added types of block marking • Optional borderless 
windows • Supports displays with 127 lines. 255chars • New docu- 
mentation with tutorials on regular expressions and macros 
30 DAY TRIAL with no-questions-asked money-back guarantee! 

800 PC-BRAND 

List Prices; BRIEF: *195. dBRIEF: *95 
BRIEF/dBRIEF Combination; *275. 

PC BRAND Prices: CALL 



PC BRANDS CAREFULLY CHOSEN 


PROGRAMMER TOOLS 


WINDOWS for C/WINDOWS for DATA 

Microsoft Windows™ and IbpView" Compatible 

keystnkes, and attachment of field-^sea- 
6c help messages and functions you 
want called to display messages or vali- 
date entries And you decide v4uch 
keys will clear a field, jump to the next 
or prior, quit, etc Clear manual to boot 
^secify C^piler Ust PC Brand 

TOlOO Windows for C $195 $149 
TOI500 Windows for Data C9S $259 


even try ou i 


Some 


seive«»''K - even PM 

rorLinroc^J^ ggal 

brealfi^'^^^l^solorp^ 

developers do ofhet lette^ 

duels begi'^^^consf/fufesac 


MICROSOFT C 4.0 

A Great C Battle Rages and Vbu’re Winning 


INTERACTIVE-C 

All-in-One Liteipreter, 

Editor, Debugger 

I nteractive-CTM shows how far C inter- 
preters have come More than an 
interpreter InteractiveC is a fully- 
integrated development environment a 
complete K&R interpreter bound tightly 
to Its own editor and ‘ the best debug 
ging facilities of any interpreter", says 
Computer Language. 2/87 
Slice through programming proieas 
like a hot knife through butter Debug- 
ging tools include breakpoints, watch- 
values. stepping options and interactive 
vievwng and modification of variables 
An Interactive-C exclusive lets you inter- 
rupt to edit and "continue" from where 
you left off Eliminates plodding replays 
of already debugged code 
Run Interactive-C using ad)ustable 
edit, command, and status vnndows 
Tbggle a second saeen dv5wing only 
your program s output— never any 
crowded intermixing Or. use twin 
CRTs Load object code of your com- 
piled functions or commercial libraries 
InteractiveC has immediate mode, 
syntax checking both as you type and 
run. and cursor positoning that points 
precisely at an error 
Rus, you can port programs from Inier- 
activeC to major compilers with no modi- 
fications-it s 100% compatible Ask for 
E0590. List $249 PC Brand $219 


W indows for CTM is a library of over 
80 functions to add the pizazz and 
practicality of window partitioning lo 
your at^bcauon Unlimited windows, 
each defined in a C structure for easy ref- 
erence throughout your program, can 
be made either lo pop up or permanently 
overwrite the screen Routines will scroll 
and highlight lists with arrow keys, will 
read and scroll ASCI! files vertically and 
horizontally in windows, and even write 
to memory-loaded files olf the screen 
Logical treatment of video attributes 
permits undianged programs to run on 
color or monochrome Colors of win- 
dows are set individually All functions 
are in separate modules Only those used 
are link^ Only buffers holding on- 
screen or temporarily obscured win- 
dows occupy RAM. others released 
dynamically 

Wfaidowi fat Data comprises all of 
Windows for C but takes m data through 
the windows as well At the high level a 
single functxin lets you specify promR 
string, field length, data type, screen 
location, picture, target variable then 
sets lesser functxins scurrying to get and 
process a user's input There are utilities 
to get system date and time, mess with 
strings, create your own masks for fields 
Field options can require or prevent 
entry, beeping on invalid or overflow 


I t bundles a source debugger and a 
make", and sports a "huge mem- 
ory model permitting single data ob- 
jects larger than 64k . but what s really 
impressive about Microsoft C are the 
benchmarks reported in Dr Dobb's 
Microsoft runs away from a field of 17 
winning 1 1 of 27 benchmarks 
TTie CodeViewTM debugger uses 
windows to show everything on one 
screen source alongside disassembled 
object, variables, stack and registers 
Drop down windows obviate learning 
of commands A source-level debug- 
ger that puls the rest to shame" said 
Dobb's 

Microsoft C has five memory models 
for code and data, plus non-Iibrary sup- 


port for another thirteen, and boasts 
alternate math packages for speed ver- 
sus accuracy, with or without 8087/ 
80267 chips 

Both linker and library manager are 
part of the package, as is the "make ”. 
which knows how lo rebuild any size 
project by compiling only elements 
which have changed 

It is reportedly used by Lotus. 
Ashton-Tate and. fitimgly, Microsoft 
Itself to develop Windows Dobb’s calls 
It "the best MS-DOS C development 
envuonment value today [for] virtually 
any kind of program conceivable " 

320k suggested 

Ask for List PC Brand 

G0500 $450 $295 


H ALO G RAPHICS 

SYSTEM Multf-Boanf 

Craphies Library 

The premier graj^ucs library that got the 
b^ rolling for PC-based grap4iics and hcis 
grown so omnipotent that it supports over 
S graphics boards - including IBM's 
EX5A and Nr 9 Rewluhons hi res senes - 
and has a multitude of mouse and printer 
drivers All that in each box Separate C 
versions for Lattice M'soft. Aziez. C186 
Miat does Multi-Halo do^ A down to the 
last pixel graphics library plus functxins to 
reset drivers so distributed program can 
run on anytlung Vfonderful value for single 
license Costly royalties though for 
redistribution. Specify S03I5 & Language 
List *300. We *219. With Dr Halo II. a free 
standing "paint" List *440, Us *299. 


C-TREE & R-TREE 

C*Cree: Seasoned to perfection 
c-treeTM ts the only major b-tree file 
manager with network support in the 
standard lowcosi version It allows mul- 
tiple users to access an index file siniul 
taneously even during updating Record- 
locking routines are provided for DOS 
3 X UNIX and XENIX 
C-iree even comes in C source code 
yet there are no royalties Source sticks 
to K&R so C-tree is portable Tfesis in 
many envuonments prove it 
C-tree permits any number of keys 
for a daia file -alpha, numenc even 
floating point It handles files with 
varied record lengths and keeps multi 
pie keys in one index file Has both high 
level ISAM routines lo handle details 


dBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed ofC 


d BCT'"' linte C to dBASE It creates and 
maintains files and theu indexes which 
exactly replicate dBASE file design So 
dBASE can read and update them And 
the reverse dBC can use any files aeated 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
That opens up ihe widespread culture of 
dBASE installations to exj^oitation by C 
programmers Thp that markei. avori the 
resideni dBASE language, and gam the 
advantages of C with this single product 
dBC’s functions parallel all dBASE’s file 
handling commands, many deccHnposed 
to give closer control Each backed by 
demo source files on disk 


Use dBC for custom work for clients, or 
on Its own It's a complete ISAM file 
manager for C whether or not dBASE will 
be used in tandem, supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 
buyers of both dBASE II and III versions 
Specify Lattice. Microsoft 3 x. or DeSmei 
Versions List PC Brand 

LOOII For dBASE II *250 *19S 

LCCll With Source *500 ‘390 

LOIII For dBASE m *250 ‘195 

LClll With Source *500 *390 


800 PC-BRAND 




B-liee File Manager Now Has 

with minimum coding and decomposed 
step by-step functions you can access 
directly In short, you get the works 

thousands of c-tree users (and 
you) now have a suddenly expanded 
ability to produce ad hoc reports from 
fJes maintained by c-tree (v 4 1 and 
up) just link a file description to the 
r-tree library and all you need is an 
ordinary text editor to write any 
number of report scripts with no further 
C coding Reports can access data in 
several files, select on criteria, join the 


Report Generator 

'indings into new logical records, sort 
them calculate new fields and columns, 
tabulate by any number of control 
breaks The script files show a visual 
representation of the report image for 
easy creatiwi and maintenance of even 
elaborate layouts r-ireeTM comes in 
source, boasts the same portability as 
c-tree and fits any compiler 



list 

PC Brand 

c-iree F0660 

$396 

$329 

r-tree F0665 

$295 

$245 

Combined 

$650 

$541 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


PVeS allows programmers, project 
managers, librarians and system ad- 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems Independ- 
ent programmers, the leading soft- 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 compa- 
nies rely on PVCS to store and re- 
trieve multiple revisions of text It 
maintains a complete history of revi- 
sions as an "audit trail", generates 
status reports, and uses intelligeni 
"difference detection ” to minimize 
disk space for each new version 
On Corporate and Network PVCS si- 
multaneous changes lo a module are 
merged into a single new version If 
changes conflict, the user is notified 
TTie "LogfiJes " used to track changes 
are interchangeable between any 
PVCS product 


Corporate PVCS is for multiple pro- 
grammers If includes " branching" to 
maintain code when programs evolve 
on multiple paths Personal PVCS 
offers most of Ihe power and flexibility 
of corporate PVCS, but excludes mul- 
tiple programmer features Network 
PVCS IS the Corporate version for 
LANs File locking and security levels 
can be tailored to each project 
MyMake Still using a prehistoric 
Make’ Step up to PolyMake. the most 
popular and powerful Make utility 
Most flexible macros of any Make 
Now integrated with PVCS and Poly 
Librarian for faster performance and 
precise configuration management 
Ask for List PC Brand 

Personal PVCS '149 *109 

Corporate PVCS 'SW *309 

Network PVCS CaD CaD 

PolyMake >149 *109 


For Orders or Literature, Call Us at.. 




That’s (800) 722-7263. In NY State call (212) 242-3600 
PC Brand. 150 5th Ave., New York, N.Y. 10011-4311 

Tfelex 667962 (SOFT COMM NYK) 
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TODMTs TOP QUAUTY AIDS TO 
PROGRAMMING PRODUCTIVITY 


PANEL PLUS Ubrary Source For Gomp/efe PortabiUty 


SUPER SOURCE 

Two great debugging and documenta- 
tion tools that suppon C Modula. 

Pascal, BASIC and dBASE 

Source Print 

Author Alan Simpson 'wntes 'the best 
overall debugging technique is to 
draw lines to connea all the IFs and 
DO WHILES etc wth their ENDIFs and 
ENDEXDs Use a pen or pencil to 
Well thanks. Alan, but we'll let Source 
Print do It for us It draws vertical lines 
to connea all such beginnLngs and end- 
ings in a vivid display of your program s 
organization And it can print programs 
with page numbers, headings line 
numbers, indent automaticaijy. throw in 
a table of contents and a cross- 
reference index Occasionally a utility 
comes along that makes a programmer s 
life much easier Source F^f is such a 
program " says PC Magaz/ne List $75 
Ours $60 

..and Tlee Diasfrainmer 

TYee Diagrammer prints an organization 
chan of your program s struaure show- 
ing the hierarchy of funaion. procedure, 
and subroutine calls Shows at a glance 
what routines call each other for clearer 
debugging Every shop should have 
this important documentation tool List 
$55 Ours $45 


GREENLEAF 

LIBRARIES 

Functions 

C source, assembler source and bi- 
nary libraries of 225 funaions for many 
compilers Stresses tight functional 
groupings to minimize loading code 
your application may never use Manu- 
al s 250 pages help selea fundions. as 
do demos, bulletin board Has EXDS ex- 
tensions for file and direaory Screen 
tools for clearing scrolling, cursor 
color, pixel access String operations to 
add. delete, sort string pointers for top 
speed Plus graphics primitives, key- 
board status. F- key assignment, time/ 
date, read registers, get memory size, 
peek, poke plenty more Specify com- 
piler list SUB. Here S139 

Ounmunications 

Communicate from within your own C 
programs! Over 120 funaions and 
demo programs m C and assembler 
source to set up interrupt-dnven asynch 
communications for up to 16 channels 
Up to 9600 baud. ASCII or binary any 
parity or word length. 8250 UARTs 
Xon/^ofl and Xmodem, WideTtack re- 
ceive Goodbye separate communica- 
tions software Spe^y compiler List 
$185 Us $139 


RUN/C interpreter Links 
Binary Libraries 

R un/C ProfessionalTM has a screen 
interface as simple as PC BASIC 
with full-screen editing and familiar 
commands like LOAD. LIST. MERGE 
even IRON and TRACE. Just write 
and RUN 

Best of all it dynamically loads poten- 
tially any major commercial function 
library compiled with Lattice's large 
model (512k recommended and Lattice 
C required for external libraries) 

Lots more features system inierrupts. 
a shell command to invoke any operat- 
ing system command without exiting, 
built-in debuggmg aids Ask for 
S0950 List S280. PCB $185. 


There are no screen design and data 
entry tools quite like Panel Plus Design 
a screen under program control use 
Panel s utility to "run and test it field 
by field, then pass it to Panel 's code 
generator which delivers C source 
code Opsions style the code to your 
compiler s liking Then do whatever you 
want to the source afterward The code 
calls Panel Plus s function library but 
now the library comes in source. » 
everything produced is highly portable 
Not like screen managers that deliver 
obiea libranes leaving you to v.Tite the 
detailed code 

A single screen design can have 1000 
fields stacked as visual overlays up to 


127 levels deep or as pop-ups Each 
field can be bcxed. colored multi-row 
word-v.Tapped, scrolled both ways if 
larger than its view aperture assigned 
a help and error message, accept only 
certain charaaers or match a piaure 
check data after entry— proper dates, 
number ranges etc —or against your 
O'ATi validation routines Customize 
Pane! s test utility -with these routines 
Panel Plus will operate in graphics 
mode via citerfaces to graphics prod- 
uas It supports Handles EGA s 43 line 
screen Adapts to various keyboards 
screens, operating systems Major tool 
for the serious developer 
List $495 PC Brand $396 


BASTOC oPTiM'ZES' 
nanslates BASIC Into C 

For a trifling price. BASTOCTM moves 
truckloads of BASIC code over to C It s 
a translator which takes in Mxrrosoft 
Extended BASIC and enuts pure K&R C 
for Mxriosoft or Lattice Structures even 
convoluted BASIC code Optimized to 
dramatically reduce executxm time 
Converts to integers those variables in 
BASIC programs which do not need 
floating point Where BASIC uses full 
assignment statements to increment 
counters. BASTOC converts to C's com- 
paa form Dynamic string allocation 
ends BASIC’s catatonic garbage collec- 
tion Huge worksaver A^fbr.S0375, 
List $496. PC Brand $399 


Shopping List tor the Power Workbench 


ASSEMBLERS A DEBUGGERS 

Advanced Trace-SS Morgan. ASM Interpreter 
C-Sprite Debugger by Lattice, source level . 
Microsoft Macro Assembler with Utilities . . 

PASMf^by Phoenix. Macro Assembler 

Periscope I Debugger from The Periscope Co. 
Penscopel\w/NMi Breakout Switch . . 

Periscope ll-X software only 

PfixB6 Plus by Phoenix. Symbolic Debugger 
BASIC LANGUAGE 
Microsoft BASIC Interpreter lor XENIX 
Microsoft QuickBASIC Compiler full BASICA 
Professional BASIC by Morgan .... 

BORLAND PRODUCTS 
Reflax & Reflex Workshop 
Reflex Data Base System 

Reflex Workshop 

Turbo Basic New . . 

Turbo C Compiler New 

Turbo Lightning 

Turbo Pascal & Tutor New. 

Turbo Pascal with 8087& BCD 
Turbo Tutor 

POLYTRON PRODUCTS 

P VCS Corporate Source Code Confrot Sys f 

PVCS Personal 

PVCS Network 

PolyMake Complete Make Utility 

PolyLibrarian library Manager 

PolyLibrsrian 11 Library Manaer 

PolyShell l/A//X-tike Command She// . 

PolyXREF Complete Cross Pel Utility 

Po\iXPEP One language only 

PolyBoost The Software iAcce/erator 

PolyDesk III 3rd Generation Desktop Org . 

PolyDesk III Add On Tools 

C COMPILERS 

CB6PLUSbyComputer/nnovafions New 

Lattice C Compiler from Lattice 

Let’s C Compiler by Mark Williams 
with CSD Source Level Debugger 
MWC-BB: Mark Williams C Development 

Microsoft C Compiler 4.0 

C INTERPRETERS 

C'Terp by Gimpet Software 

Inslantcbyflafiona/Systems 

Inleractive-C by IMPACC with debugging 
RUNtC Professional from Liteboal . 

WWC without Loadable Libraries 

TEXT EDITORS 

Brief from Sotut/on Systems 

Edix by Emerging Tech.. .Multi screen 

Epsilon by Lugaru Software, like EMACS . . 
FlfSTIme by Spruce Technology. C syntax 

Kedit by Mansfield, similar to Xedit 

LSE, the Lattice Screen Editor Multi Window 
Pma\9 by Phoenix, with Macros ........ 

Text Management Utilities Grep. splat, dill, etc 

Vedll by Compuwew 

Vedit Plus by Compuv/ew. 

FILE MANAGERS 
Btrieve by Softcrafl. no royalties 

Btrieve Network by Softcrafl 

CTree by FairCom ■ no royalties, source . 

P-Jree by FairCom Repori Generator 

CTree $ RTree Combo by FairCom 
dBC from Lattice maintains DBASE tiles 

with source 

dBC III Plus supports multi user DBASE 

with source 

dbVista single user DBMS by Raima 

dbVista multi user DBMS 

Opi-Tech Sort Can sort Btrieve files 
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US 
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175 

139 

150 

109 

195 

125 

345 

299 

175 

139 

145 

105 

395 

235 

350 

295 

99 

79 

99 

69 

200 

129 

150 

89 

70 

45 

100 

64 

100 

64 

100 

64 

125 

65 

100 

64 

40 

28 

395 

309 

149 

109 
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149 

109 

99 

73 

149 

109 

149 

109 

219 

169 

129 

99 

80 

64 

99 

73 
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497 

397 

500 

299 

75 

55 

125 

90 

495 

369 

450 

295 

300 

249 

500 

395 

249 

219 

250 

185 

120 

109 

195 
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195 

159 

195 

149 

295 

229 

125 

99 

125 

100 

195 

115 

120 

100 

150 

99 

165 

129 

250 

195 

595 

465 

395 

329 

295 

245 

650 

541 

250 

195 

500 

390 

750 

595 

1500 

1165 

195 

139 

495 

399 

149 

105 


New 


SCREEN DESIGN 

Curses by Lattice. UNIX screen designer . 

with Source 

Greenleal Data Windows New 

with source 

Panel Plus by Round Hill, no royalties . 

View Manager for C by Blaise 

Vitamin C by Creative Programming . 

VC Screen by Creafive Programming . 

Windows tore Vermont Creative Software 
WifKlows lor Data includes Windows lor C 
ZView Data Management Consultants . 
GRAPHICS 

Essential Graphics by Essential, no royatties 
GSS Graphics Development Toolkit . . 
GSS Kernel System by Graphic Software . . 

GSS Metafile interpreter 
Halo by Media Cybernetics 
with Dr. Halo It 

Halo for Microsoft includes all fonts 

COMMUNICATIONS 

Asyr>ch Manager by 8/dise. for Cor Pascal . 
Greenleal Communications by Green/eaf . . 

PTel by Phoenix. Binary File Communicator . . 

UTILITY LIBRARIES 

Blaise C Tools Plus 
Blaise C Tools 

Blaise C Tools 2 

C Food Smorgasbord by lattice 

C Utility Library by Essential. 300 functions . 
Greenleaf Functions by Green/eaf Software 

PforCe by Phoenix, vast library ... 

DEVELOPMENT TOOLS 
Code Sifter by David Smith Software. Profiler 
C-Worthy by Custom Design Software . 
C-Worthy lor Network Menus, help, errors , , . 
Dan Bricklin's Demo Program Protolyper . 
LMKIrom Lattice by lattice, "make' like UNIX . 
Microsoft Window Development Toolkit 
PC-Lint by Gimpe/ Software, after UNIX's 'lint '. 
PFinIsh by Phoenix. EXE performance analyzer . 
PiinkSS Plus Utilizes memory for overlays 
Pmakerby Phoenix. fikeUN/X "make" . 
Pre-C by Phoenix. UNIX ‘linf ahke . . 

Ptantasy Pac six Phoenix products. New Price 
OTHER TOOLS 

BASTOC by JM/. convert 8AS/C to C 

BASiC-C BASIC's functions added to C 

Report Option by Softcrafl Btrieve Report Gen 
Xtrieve by Soficrali. Query Utility for Btrieve 
FORTRAN COMPILERS A UTILITIES 

RM/FORTRAN by flyan McFarland 

ACS Time Series by Alpha Computer Service . . 
Fortib- Plus by Alpha Computer Service . . . . 

Microsoft FORTRAN Links with Microsoft C . . 
Microsoft FORTRAN tor XENIX 
Scientific Subroutine Package by A/pha 

The Statistician Py Alpha Computer . 

Strings A Things by A/pha Computer 

OTHER LANGUAGES A UTILITIES 
RM/C060L by Ryan-McFar/and . - 

RM/C060L ex ANSt 85 COBOL 
Source Print source code formatter 
Tree Diagrammer source code diagrammer . . 
Microsoft COBOL (Compiler 
Microsoft COBOL Compiler for XEN/X 
Microsoft COBOL Tools with Source Debugger 
Microsoft COBOL Tools for XENIX . 

Microsoft Lisp New Common lisp 

Microsoft MuMath includes MuSimp 

Microsoft Pascal Compiler links with M'soft C. 
Microsoft Pascal Compiler for XENIX 
PDisk Phoenix s new disk manager 
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434 

175 
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115 
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B4 

100 

67 

150 

109 

185 
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185 
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395 

235 

119 

89 

295 
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495 

449 

75 

69 

195 

149 
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139 

125 

395 

235 

495 

325 

126 

85 

295 

155 

995 
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495 

399 

175 

139 

145 

128 

245 

220 

595 
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495 
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70 

45 

450 

281 

695 

546 

295 

239 

295 

239 

70 

45 

950 
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1260 

Call 

75 

60 

55 

45 

700 

499 

995 

795 

350 

259 

450 

333 

250 

189 

300 

199 

300 

199 

695 

546 

195 

125 


PRICED TO SAVE YOU MONEY, 
SHIPPED FAST ANYWHERE. 


PHOENIX POWER 
PFORCE 


PAmction PfesUvaJ 

The ultimate integrated C library, 
offering everythirig fran low level 
functions for hardware access to _ 
complete b-tree database managetnent 
Along the way are fundamentals for 
string manipulation, time/date calcula- 
tions. field and screen editing, but also 
four styles of menus (Lotus included), 
windowing, background tasking. CXi)S 
interfaces, directory management, even 
interrupt-dnven communications 
Beyond tools for application develop 
ment are programmer utilities for disk 
library management, arduving and 
compilation Design emphasizes obiects 
so characteristics of windows, data 
bases records and fields can be estab 
lished outside functions 
One large collection means consistent 
instructiCHis. single index PforCeTM has 
tutorials, examples, quick reference 
and on-line help 

Everything in source, no royalties, all 
memory models of Lattice, M'soft 
Specify S0220 & Compiler 
List S395 PC Brand S235. 

PRE-C Pick the Lint 
ih>/n Your Program 

Pre-CTM IS like UNIX 's lint It finds 
problems your compiler won't Prob- 
lems that a debugger will have trouble 
figuring out 

Compilers 'Mirk with one module at 
a time They don't see other modules 
which only meet ai link time PreC 
looks at all segments of your program 
at once and reports inter-module calam 
dies conflicting data type declarations, 
parameter lists in function calls v/hich 
disagree 'Aith the functions themselves, 
machine-dependent expressions which 

ZVIEW 

Screen Design Aid 

A complete package for saeen 
design with full windows manage- 
ment as a bonus' Easy creation of 
screens with complex vabdation, such 
as range checking or requued/option- 
al data Powerful Screen Paint utility 
for creating or editing a^olications 
screens Built in security levels, set at 
run-time, control read or readAvnte 
access by field or screen Automatic 
help screen processing for run-tiir.e 
aid per field or screen Applications 
regain control during field tabbing 
allowing run-iime on-screen transaction 
processing or flow control Run-iime 
functions include Screen Read and 
Write with automatic transparent data 
conversion from screen image to data 
storage. Field Editing, Help Screen 
Processing, even a capability to 
change any field characteristic at run 
time, plus Window Push Pop and Scroll 
Versions for Lattice, Microsort and 
Aztec C Automatic free updates to 
registered users No runtime royalties 
List *245 PC Brand *175 


Tne list 

Dmflker, 


PIUS' JS95®borpi'Ce is 


inhibit portability, obsolete usage, casts 
with suspect conversions, vanables 
never used, functions never called 
Adheres to Unix System 111 standard 
for portability Ask for P0590, 

List S296 From Us $155. 

PUNK86 PLUS Cached 

Overlays Maximize 
Memory Use 

Plink86TM shoehorns large programs in- 
to small machines by swapping program 
segments in from di^ Because modules 
share memory, a 512k program could 
run in a 128k machine, for example But 
Plink86 is smarter than that if it finds ii 
self m a larger machine, it moves into 
leftover memory whatever progrtim 
overlays vnll fit Overlays now swap at 
memory speed not disk speed Can 
auiomaiically restore a displaced over 
lay to which a subsequently called over 
lay must now return, and can assign 
library modules either to the root seg- 
ment or to overlay areas Long indispen 
.sable to serious developers A.sk for 
S0499 List $495 Us $325. 


LATTICE C COMPILER 

^ ITie Most Widely Used C Compiler by Far 

T he compiler that pul C on the PC 
More programmers use Lattice than 
my other Its huge libraries func- 
tions!) enable the file-shanng and 
record -locking provisiCKis of DOS 3 1. 
provide full tianscendenials. and utili 
ties to mimic the UNIXTM and 
XENIXTM environments Embraces key 
UNIX enhancements void functxins. 
enumerated data types, data passing 
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GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS ansicgi 

G SSTn: has reconfigured two ccsnpo- 

r ' ' ■ 


' nents of its comprehensive graphics 
tools to conform with the ANSI Computer 
Graphics Interface (CGI) standard 
At the heart of the system is the Devel- 
opment Tbolkit which contains all lan- 
guage interfaces and device drivers for 
keyboards, mice joysticks, tablets, print- 
ers. plotters, cameras, and more Driv- 
ers house management of vector graphics 
(plotters) and bitmaps used by raster 
input devices (scanners) to innate the 
application program from concern for 
device idiosyncracy No one else has 
implemented CGI that way It means 
your programming remains generc, )usi 
switch drivers and the same program 
will drive a different device 
GSS KernelTM conforms to level 2b of 
ANSI s Graphical Kernel System (GKS) 
and contains all its needed dnvers and 
language bindings Kernel has macro 
level tools to draw and coloi an obiect. 
store the sequential instructions and re 
create the object on its own, as well as 
segment it transfomi it, etc So powerful 
a single command may represent sev 
er.il score lower level statements 
Keriial has the tools for <)raph and 
chan (jeneraiion and thou c.^Jtioning 
iKind It apples and orarKys, say ' jw , 
and It hakes the numbers into a digesti 
hie display lor stm-**!! or ploiter.-; 

K^^rnei can convert the images it cro 
at**;; to AN.SI Computer Grajihics Meta 
lile:; (CGM.sj, a tok^.-nizi'd standard for 
storing every form of gt.u>hic ini^nje as 


data The Metafile Interpreter reads the 
contents of a CGM and interprets it with 
full CGI capability for recreation on vari- 
ous devices 

Quality software’ IBM thinks so 'Hiey 
sell the GSS senes under their own label 

Unit royalties and annual fees have 
been instituted for redtstribution Needs 
2S6k 

Pksk for List PC Brand 

CSOIO CGI Dvlpmi TooUn* MSS $32.S 

GSCeO Kt?ri>el System MBS $375 

CS040 Mpr,)fiJ** Intetpierei S296 $235 


between structures by assignment 
Defaults to the ANSI proposed stand 
ard, but command line options offer 
leniency Also ANSI checking of exter 
nal data types to swat bugs at link up 
You gel smeill EXE files, very fast link 
times and efficient aliasing New options 
generate code to use 80186 and 80286 
features. 88067 sensed and utilized 
PC Journal review of 12 compilers 
called Lattice a fine product to con- 
sider for the produaion of important 
applications ' Ask for SOlOO List $500 
PC Brand $299 

BLAISE Clbols Plus 

N othing pays you back quicker than 
a function library, arxl Blaise has 
long been known as a great one 
C Tbols Plus, the top of the line, now 
has over 200 functions Mature, tight, 
predominantly in C. they isolate hard- 
ware dependence, come in source and 
library, with no royally The rundown 
Screen Handling either via BIOS or 
direct to video adapter, supports EGA. 
43-line mode and multiple pages, twin 
monitors Windows any number, stack- 
aMe. wmaUe. wordwiapable. and 
erasable Interrupts well known for in- 
terrupt service routines in C. from 
which you can now access DOS func- 
tions Directories Create, change, or 
search directories, rename files, get 
and change their date/Times Memory 
control C)OS memory allocation, load a 
"duld " process alongside your pro- 
gram, even create memory-residenf 
programs— and remove them Strings 
international money, dates and charac- 
ter sets, plus superfiinctions to pierform 
several tasks with a smgle call Gen- 
eral BIOS and DOS gates for direct 
access, memory cc^y. speaker ctwitrol. 
It goes on Our complete Blaise line 
List PC Brand 

Clbols Plus $175 $117 

Asynch Manager $175 $117 

View Manager $275 $164 

TVirbo Asyn^ Plus $100 $ 67 

Tbrbo pDwr Tbols * $100 $ 67 


BTRIEVE ASK us ABOUT XTRIEVE& REPORT OPTION 

Queen B-tree File Manager Abdicates Royalties 

Can even extend a file across two drives - 
even two hard disls' 

\fersion 4 x speeds DOS interaction for 
large multiply-keyed files, enables 
variable len^ records of virtually any 
length, verifies accuracy (optionally) with 
read after wme. useful in grmy en- 
vironments. offers password and data 
encrypt Kin 

There's also Xtrieve, for Btrieve file in 
quiry and data manipulation, and Rineve 
for report writing All three in versions for 
any network that supports the MS-DOS 3 1 
file sharing function 

Ask for List PC Brarxl 

S06S0 »2S0 ’195 

S0652 Netwrk Wraon *595 *465 


T here's no longer a tithe to incorporate 
Btrieve^ in applications, a welcome 
proclamation if loyalties would rum your 
profit margins Btrieve takes complete 
charge of all file aeation, indexing, 
reading, writing, insertion, deletion, space 
recapture forward and backward search- 
ing It builds function call 'axnmands " 
right into the language y^u use interfaces 
to C Pascal, BASIC and COBOL, with sam 
pie programs in all four, come with each 
copy 

Btrieve has mainframe specifications' Its 
balanced-tree indexing scheme finds any 
key in a million m four or less accesses 
Files may have up to 24 mdexes, fixed 
record length to 4090 characters, indexes 
up to 255 characters, files of 4 btliion bytes 


TERMS AND CONOHONS OF SALE 


UcantM: Eacn or ice >s tor a licerTse lo use a prod 
uct on a angle computer arvd does not consliluie 
n-. ownersOtp Wc will inquire tor you about site 
licenses ExcepI as otherwise irvckcUtcd or wtierr* 
'dT lotlows Ihe Product Code, products may be 
used lo create programs for distribulion wilboiil 
royalty paymenisoraddiiionaMicensos ptoviil«?<l 
said programs do r>o( subslamially repiic*iir; ihe 
iiir.y.r I-. themselves 

CompeKMNty; PC BRANDS slandard (xrnducts 
aredesighediooperale^hitwlBM' PC XT or AT 
under PC DOS arxl require r*b mote than >?8k ol 
HAM uNcss indkcaied Non IBM macrunr)'. using 
MS DOS conlact manufacturer about iHoaso rtt 
■ererKes so we can advise 
Retumt; See box page one Detective ihiti'.wiMiM; 
retilaced Please call tor auihon/alioii lu return a 
(rroducl tor rotund 


Psyment: Vlte rxxtor MasterCard Vtsa American 
Express (rw surcharge), checks m advance or 
turTdswiredloPCBcaiKl c/oCttermcalBarrh. 1?6 
FaslSeSl New York AccouniaTa 016058 COO 
(U S only) lor cash money order, cerlitied check 
(no lee) NY Stale, add sales lax Purclmseorders 
accept^ from larger corporations artd insMutions 
al our drscrceon il yotj agree to nnl .10 days plus 2% 
a nronlh laio tx-ii.iliy tneroahw 
Shipping a Handitng: US UPS Sutiace Isl 
product each .«kli $.1 UPS2rvlD»Aii ist 
pti)duclSl0.eachadrflS4 50 UPS Neil D» Air or 
Federal Express I 2Day Air isiprodiictSiB.cach 
addlS6 FedFi NrxiDny tOAM tsi ivodixrt $28 
each add I $7 Internalional Charges vary by 
destirrationandcartMv $IO{xn shiixxrxicnrV.uner 
torexjxKitorms A« {i.)riol|xrJ.i1yrxit risk IittvimkI 
colicclerl irnxir.iblr aiiUNint 


For Orders or Literature, Call Us at.... 

800 PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand. 150 Sth Ave., New York, N.Y 10011-4311 

ttelex 667962 (SOFT COMM NYK) 

c. iy87 k: brand 

Piicet. Wrfnt. and tpecilicaliont s ut>i»c t to ctiange wiirwui noric* 


CIRCLE 310 ON READER SERVICE CARD 



The most important bookkeeping tool on this desk... 


...is the telephone. 


The Company 
Books" 

The Software 

The Product: a bookkeeping program for businesses (or individuals), 
offering four journals (cash, receivables, payables, and general), 
multiple budgets, and numerous standard and customized reports; 
producing simplistic or sophisticated books for any type of organization. 

The Particulars: A display mimicking a typical ledger page: entering 
accounts by either name or number; attaching long remarks to any 
entry; keeping all entries always on file; printing out ail entries to any 
account over any time span. 

The Power: the fastest, most adaptable, easiest to use bookkeeping 
program on the market today; entries up to one hundred million, totals 
up to one billion; single location bookkeeping, or separate locations for 
special journals (sales, purchases, et cetera). 

The Past: developing K>OKS! The ELECTRIC Ledger (sold through 
computer stores for more than three years, to thousands of businesses at 
prices up to S900.00). 

The Prerequisites: owning an IBM-PC (or the equivalent) having two 
disk drives, 2S6K of memory, and DOS 2.0 (or later). 

The Price: Si SO (plus $S for shipping and handling) for the complete 
program. 

The Promise: buy the program and use it for a month (enter up to three 
months of real data); if not satisfied, return it for a full refund of the 
purchase price. 


The Company 
Bookkeeper® 

The Supp ort 

The Product: a service organization providing direction and sugges- 
tions at every step of the way, from purchasing and installing hardware, 
to performing basic computer operations, to installing a set of 
personalized t^ks. to making the actual entries, to printing out reports, 
to making up budgets, and to solving ai^ problems which may arise in 
the hardware, software, or bookkeeping. 

The Particulars: prepaying a fee for a fixed amount of service time; 
calling in on toll-free lines; careful timing of every call; charging only for 
actual time spent listening and giving answers; using a modem, so we can 
watch on our scr^n (and advise), while you work on your books. 

The Power: enough highly trained, dedicated support personnel (all 
with formal accounting education), together with more than enough 
toll-free phone 4ines. to answer all questions and solve all problems 
quickly and evidently. 

The Past: installing and supporting bookkeeping systems for many 
years (and acquiring thereby a thorough and abiding understanding of 
the needs of the business manager). 

The Prerequislles: owning a registered copy of The Company Books. 

The Price: SI 75 for the first two and one half hours; $75 for each 
additional sixty minutes. 

The Promise: buy the service and use it for a month; if not satisfied, 
cancel it, and we'll refund one dollar for each unused minute. 


We guarantee , with our help, anyone can setup and keep your books. 

Swiedler Information Systems 
8825 Roswell Road, Suite 592 
Atlanta, Georgia 30338 

1 - 800 - 542-6484 

or (404) 642-6484 (collect) 

Registered trademarks: BOOKS! The Electric Ledger-Systems Plus Inc.: IBM-International Business Machines Corporation. 





CIRCLE 500 ON READER SERVICE CARD 




VIEWPOINTS 


GUS VENDITTO 


PC ADVISOR 



Help in accessing expanded memory with software, in doing financial calculations, in finding 
a low-cost CAD program, and in sharing disks with the Personal System/2. 


EMULATING EXPANDED MEMORY 

I am looking for a program that will allow 
a portion of my hard disk to emulate ex- 
panded memory. I know that RAMdisk 
software, which allows memory to emu- 
late a disk drive, is commonly available, 
but 1 need the reverse. 

Andy Laurence 
San Diego, California 

There are three programs that can do it. 

Micro VMS (Vericomp, San Diego, 
Calif.: (619) 2774)400: $75) and Above- 
Disc (Tele-Ware West, Seal Beach, Calif.: 
(800) 654-5301: $99.95) are fine, as long 
as you don't use a print buffer in extended 
memory. 

V-EMM (Fort's Software: Manhattan. 
Kans.: (913) 537-2897: $89.95) has the 
most to offer: it was an Editor's Choice 
when PC Magazine looked at expanded 
memory emulators in the March 13 issue 
(Volume 6 Number 6). It has fewer com- 
patibility problems than others in its class: 
V-EMM’s only limitation is that it must 
use the hard disk's BIOS, and so it cannot 
be used with harddisks duo do not have an 
IBM-compatible BIOS on the controller. 
Most hard disk controllers sold for PCs 
are compatible (including the popular 
ST506), but if you have any doubt, check 
with Fort's Software before you buy it. 

FINANCIAL PROBLEM SOLVING 

I’m an accountant and I do lots of financial 
planning for my clients. I find myself do- 
ing many of the same equations over and 
over. You recently recommended a scien- 
tific calculator; are there any RAM-resi- 


dent calculators with built-in financial 
equations? 

Thomas E. Suarez 
White Plains, New York 

/ know of two good grab bags of utilities 
that may help. 

Metro (Lotus Development Corp.: 
Cambridge, Mass.: (800) 882-4432: $85) 
is an assortment of RAM -resident utilities, 
including a file manager, an auto-dialer, 
and a list manager. What sets it apart from 
other such SideKick-///tf utilities is a cal- 
culator that throws in problem solving for 
net present value, internal rate of return, 
present value, and future value. 

Finance 10 from Creighton Develop- 
ment (Irvine, Calif.: (714) 472-0488: 
$149) calculates hum amortizations, de- 
preciation (residential and nonresidential 
real estate, certified historical structures, 
rehabilitation projects, ami luxury auto- 
mobiles), lease-versus-purclutse analyses. 


■ Finance 10 is RAM 
resident, has a simple, 
fill-in-the-blanks 
style, and lets you 
paste figures into your 
applications program. 


internal rate of return, IRA evaluation (to- 
tal value at retirement, monthly annuities, 
and so on), statistical analyses (standard 
deviation, and so on), and bond yield ana- 
lyses ( before tax and after tax) . 

It's RAM resident, has a simple, fill-in- 
the-blanks style, and lets you paste figures 
into (or from) your applications program. 

LOW-COST CAD 

I've been told that a CAD program could 
help me save lots of time doing floor plans. 
We’re constantly shifting the layout in our 
showrooms, so I need to do blueprints 
monthly. I looked at AutoCAD and CAD- 
Vance but was pul off by the cost and com- 
plexity. I don't need to do this on a com- 
puter so badly that 1 want to spend over a 
thousand dollars and invest several weeks 
learning a new program. 

Mark Lenke 

San Diego, California 

A couple of good introductory packages 
are available from leading CAD (comput- 
er-aided design) software publishers Just 
to help in situations like your own . 

The maker of AutoCAD produces Au- 
toSketch (AutoDesk: Sausalito, Calif: 
(800) 443-0l(X): $149), a greatly simpli- 
fied version of its league-leading heavy hit- 
ter. Generic Software has developed First 
CADD (Redmond. Wash.: (800) 228- 
3601 : $49.95) to introduce you to the ways 
of on-screen design. 

If you want to invest the hours but save 
the dollars, there are a handful of inexpen- 
sive CAD programs that have a solid base 
of powerful features. ProDesign II 
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(Americiin Small Business Computers: 
Pryor. Okla.: (918) 825-4844: $299.95). 
and Generic CADD (Generic Software: 
Redmond. Wa.sh.: (800) 228-3601: 
$99.95). would he good choices. 

SIMPLER dBASE REPORTS 

I Tind myself spending fur loo much time 
printing reports from my dBASE data- 
bases. Is there a simpler database for print- 
ing these listings? 

William McCauley 
Baltimore. Maryland 

If printing reports is your only source of 
discontent with dBASE. don't switch. 
R&R Relational Report Writer cuts 
through dBASE'.v tedious report require- 
ments. R&R lets you define a rcjtort's 
structure hy painting the position of head- 
ers. ftHiters. and summaries on-.screen. 
(Concentrie Data Systems Inc.: Westlx>r- 
ough. Ma.ss.: I8(XI) . 42.5-90.(5: $99). 


■ The Personal 
System/2 Model 30 
uses 720K-byte, 3'/2- 
inch drives that are 
fully compatible 
with the drives used in 
most laptops. 


SHARING IBM PS/2 DISKS 

Will the .T'/:-inch floppy disk drives on 
IBM's new Personal System/2 Models .TO. 
50. 60. and XO be able to work with the 
.T'/:-inch disks that are used by my laptop? 


Or will I have to contend with buying other 
disks and copying my Tiles? 

Joe Gomolski 

Colorado Springs, Colorado 

Yes and no. The Persona! Systeml2 Model 
30 uses 720K-hyte. 3'/2-inch drives that 
are fully compatible with the drives used in 
most laptops, including the PC Convert- 
ible. NEC's MultiSpeed. Toshiba's 1000 
Plus, and Datavue's Spark. 

Personal System/2 Models 50, 60. and 
80 use 3'/:-inch drives that will read 720K- 
byte disks, but that are designed to write at 
1.44 megabytes. Thus these models re- 
quire .special, high-capacity disks. 

ASK THE ADVISOR 

Send your questions to the PC Advisor. 
PC Magazine. One Park Avenue. New 
York, NY 1(X)I6. Please s[^ify the pre- 
cise equipment you are using when de- 
scribing problems. if 


PROJECT SCHEDULER NETWORK 


VERSION 2.5 


• ^ ork Kn^ukdown Structures 

■ (lantt Chart 

• PKRT Chart 

■ Proitx*! Costing 

• Project Cost and SclK'dule Tracking 

• Resource .Allocation 

• Resource Leveling 
■Oimprehensive lU'pttrLs 
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• interactive Graphics 

■ Multi-Pmject Operation 

• Suh-Pniject Integration 

• Lead and Lag 

• AS.AP .ALAP Scheduling 

■ Required Dad's 

■ Reverse Scheduling 

• Negative Slack 


What you want is what you get! 

.\re you tired of PER T Charts that are a maze of crossing lines or that stretch 
endlessly in a single row of little bose.s'' ilh Project Scheduler Network you gel the 
PERT (Nebvork) (Tiarl in the foriiiai you want! Tciu construct and view networks at selectable 
ziHtni resolutions ranging front project details to the entire network on a single display. Donipuler-aided 
drawing tools a.ssi.sl in editing the network diagram to your satisfaction. Jbu can also easily conihine and link 
multiple projects to fomi larger projects .\iid sidew ays printing of the network and full plotter supiwn are standard. 
Project Scheduler Network helps you deline, understand, and communicate project dependencies in a clear, concise, and 
comprehensive manner, .\fler all. isn't this the purpo.se of a PERT ('.hart? 


H SCITOR 


(415) 570-7700 


SCITOR CORPORATION 


250 Lincoln Centre Drive Foster City, CA 94404 
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We Invite You to Compare... 



The EVEREX Difference: 
Compatibility, Reliability and Performance. 

Buy modems from the company that has one of the most extensive and 
in-depth product lines in the industry — EVEREX. Over 400,000 boards 
shipped and still working strong. 

If you can find a 2400 Baud modem with better compatibility, reliability 
and price/performance ratio, buy it! We’re confident that you’ll buy 
Evercom modems from Everex. 



Features 

EVERCOM n Leading Edge* 
1200 Baud Model ‘L" 

Features 

EVERCOM 24 Leading Edge' 
2400 Baud Model ‘L" 

★ Hayes* AT compatible 

YES 

YI'S 

★ Ha>es* AT compatible 

YES 

YES 

* 300/1200 baud 

YES 

YES 

★ 300/ 1200/2400 baud 

YES 

YES 

★ 5W VOL control 

YES 

NO 

★ Runs in slot 8 of IBM XT’ 

YES 

NO 

♦ Runs in slot 8 of IBM XT* 

YES 

NO 

♦ Runs wth all versions of 



* Runs with all versions of 



Smartcom II* 

YES 

NO 

Smartcom II* 

YES 

NO 

* Runs with multi-line phones 

YES 

NO 

* ROM test on command 

YES 

NO 

★ Phone-off-hook detect 

YES 

NO 

* Simplex communication 

YES 

NO 

* Auto claia-t(>-\'oice switching 

YES 

NO 

★ Phone'Off-h(x>k detect 

YES 

NO 

★ Allows “at" in lower ca.se 

YES 

NO 

* Auto voicx‘-t()-data switching 

YES 

NO 

* Format (speed & parin’) 



★ Format (.speed & parity) 



ID on command 

YES 

NO 

ID on command 

YES 

NO 

* Speed Mismatch message 

YES 

NO 

★ Speed Mismatch message 

YES 

NO 

* Adaptive dialing 

YES 

NO 




* Leased line operatioas 

YES 

NO 




★ Programmable response to DTR YES 

NO 




* CCITT guard tones 

YES 

NO 

Leading Edge 1200 Baud Serial *030706585 


* Self-test (RDL) 

YES 

NO 

Leading Edge 2400 Baud Serial »01 1 -06602 


* Installation pn)gram 

YES 

NO 


I -800-82 1-0806 1 800-821-0807 (in CA) 


48431 Milmont Dr. Fremont, CA 94338 

EVEREX, EVER (or Excellence and EVERCOM are trademarks o( EVEREX Systems. Inc., ‘Leading Edge is a registered trademark ar>d Model "L" Senes is a 
trademark of Leading Edge Products. Inc *Ha^ and Smartcom II are registered trademarks of Hayes Microcomputer Products. Inc ‘IBM XT is a trademark of 
International Business Machines Corp «1986 EVEREX Systems. Inc. Alt rights reserved 





MODEL NUMBER 


ISTATE 


rm 


tit:, 




i/iicx/ 


ELTECH 

(408)943-1764 


MICRO CENTER 
(614)481-8041 


S.F. MICRO 
800-237-5631 


PRIDE 

(604)273-0707 


COMPUTER LIBRA R Y 
(415)659-8784 


UNITED SOLUTIONS 
1-800-922-9025 


All across America the word about a new force is 
spreading. A force that has put American design, 
technology and manufacturing back on top. 

Be a part of it! 


CLUB AT INC. 
800-415-8889 


QIC RESEARCH INC. 
800-843-0806 


KELLECO 

I-3I2-887-Q330 


SERVEX 

(416)827-7807 


System 1800 Features: 


• 6181 WM Hz Selfciahle hiVA WM Hz 80286 CPU Chip 

• Fully i nmpaiiNe IBM A A Ml BIOS with built in 
SET UP VTU YTY 

• 47 dnxe type table 

• 48 hour hurndn 

• 5I2E RAM Mandan! expandable to IMB 

• 200 pages of documentation 

• Clock /Calendar with battery backup 

• Hard disk/ floppy Controller 

• VI.ICSA approsed 195 H'att power supply 

• Made in U-.S.A. 

• I Year H'arraniv 


System 1800 Models 


Sytum IBOOO <8MHr) 


System tSOO-A (lOMHi) 


System ItOO-B flOMHs) 



SCSt TECHPO WER 

hSOO-237-7274 (714)979-1330 


SPEAR TECHNOLOGY INC. TECHPOWER U 

(312) 480- 7300 818-882-6300 


System 



IBM ii a iTgiHefvd tndetnart for ImcmaitoMl Bwineu Machine Corporation. 
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An OEM Product Evertx Systems hte. 
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Thrust your math into hi^ gear! 



Hi 


AUPIHUGE )ms a hiiihii you mvdkster math cal- 
culations. So uv'zv launched our 287 FaSTIO—the 
hipest speed math eoprocessorai'ailahlefor PC/AT's 
and all AT coni/iatihles. 

Now you can Sfved up your math calculations without 
worrying about data safety.' Our FaSTW has a self contained 
high spa'd clock that stveds up math coprocessor ofvrations 
without jeopardizing accuracy. 

The FaSTW accelerates programs including 1-2-3, 
Fmmetmrk, AutoCAD and Symphony (to name just a 
feu’)—by as much as ISOVc! 

Our 'RiSTIO is conifiatible tvith: 6 or 8 MHz IBM PC/ 
ATs, the Conywq DeskPRO 386 and all 286-based PC's 
like the Com/iaq DeskPRO 286 b Portable 286. 

Wt hmv all the Coprocessors you need! 

FaST modules, which operate at full sfK’ed, for the PC/AT, 
Comiiaq DeskPRO 3S6 and PC/AT com/iatibles: 

287 faST 10- 
287 FaST 8 

2S7 FaST6-fidl SfKcd 6 MHz S249 

Math coprocessors for AT com- 
/ntibles and accelerator cards: 

287-10 Chip $439 

287-8 Chip $U9 

287-6 Chip $219 

Math coprocessors for PC/XTs 
& higher sfKcd connialihles: 

87 Chip -4.77 MHz ... $129 

87-2 Chip-8 MHz SI95 



comimtibles 

10-full sfved WMHz $469 

8-full sfK-ed 8 MHz $379 




Smif your PC from early retirement. Get Hauppauge's 
new 386 MotherBoanI! Haufifiauge has a smart any to 
give your i 6M PC or XT the speed 
and compatibUty of the 80386. 

It's our 386 MolherBoard. With 
a 32-bit, 16 MHz 80386 processor 
and 1 Mbyte of high sfuvri memory, 
it scores high on desktop publishing, 
CAD graphics, engineering and 
business afi/ilications. 386 Mother- 
Board is a motherlioard ref’lace- 
mail that's 1009r form fitting. So 
installation takes just 20 minutes. 

To accept iww generations of 
DOS, m- gaiv it PC/AT BIOS, 
I/O compatibility and up to 16 Mbytes of high sfved e.\/>an- 
sion RAM. 

And our 386 MolherBoard has a lot more on the ball 
than simple accelerator cards. Because in addition to speed, 
it has a 16 bit ex^iansion slot. Plus a 32 hit slot for high 
sived memory e.x/iansion. There's also a 387 math coprtKes- 
sor socket for the ultimate m high 
sfved mailt calculations, and a 
clock/calendar with Ivittery backup 
for true PC/AT compatibility. 

386 MolherBoard also comes 
with very intelligent prices: 

386 MoiherBoard/PC $1493 

386 MotherBoanVXT $1495 

387 Math coprocessor S6^ 


T' 



V'our math ctiprocesMv specialists 


Hauppaugc Computer Works, ittc. 
358 V'rtt’mns Memorial Highuvy, 
Comnujck, N.Y. 11725 
Phoiw: 516-360-3S27 




Vwfrmri. (>id> 91 VC; I'idnte.' ,<1 Mitrr. HTT* fniilWr. MuMnHMMK 

ifntrl, Sotrbi'ol Ttdimilopi PC auj PC/AT: IP^I Corf. 
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M First Looks 



IBM Model 60: Towermg, 
Expmlable Poweriiouse 


HANDS ON 


BY WINN L. ROSCH 
Despite its skyscraper case, the 
Personal Syslem/2 Model 60 is 
more a bridge than a tower. Al- 
though it is currently perched at 
the top of IBM's PS/2 line, 
when the 80386-based Model 
80 goes on sale later this year, 
the Model 60 will then stand be- 
tween IBM’s state-of-the-art 
personal computer and the less- 
expensive desktop Model 50. 

From the Model 80, the 
Model 60 borrows its cabinet 
style and wide choice of expan- 
sion and mass storage options. 
From the Model 50, it borrows 
lO-MHz, one-wait-state perfor- 
mance and a 1 6-bit data bus. 



Although similar perfor- 
mance and features make the 
Models 50 and 60 look like 
twins, they are completely dif- 


ferent computers. The Model 60 
.system board and chassis — 
even the philosophy behind 
it — differ widely from those of 


its lower-priced sibling. While 
the Model 50 is a preeminent 
high-performance, single-user 
machine, at heart the Model 60 
is a multitasking computer (just 
as soon as it can run OS/2 some- 
time next year) or a multiuser 
computer designed for shared 
resource applications where the 
full power of a 386-based com- 
puter is not needed. Unlike ear- 
lier IBM standup computers, 
such as the AT. the Model 60 
was designed from the start as a 
vertical system. 

Two foot-wide feet are per- 
manently attached to the all- 
plastic 24- by 19- by 6 '/ 2 -inch 
case, although they can be rotat- 
ed out of the way for transport or 
storage. Moving the somewhat 
(continues on page 34) 


Hamiscan Reads Text Line by 
Lme Directly mto AniKcatmns 


HANDS ON 


BY TOM STANTON 
Saba Technologies has come up 
with a mouse-size OCR (optical 
character reader) that scans and 
inputs text directly into spread- 
sheets. databases, and docu- 
ments. Unlike most OCRs, 
which scan whole pages of text, 
the Handscan is a hand-held de- 
vice that lets you select the text 
you want to scan. 

I’ve tried two hand-held 


scanners before and was disap- 
pointed. but the Handscan is a 
solid, well-built system that tol- 
erates a reasonable amount of 
misalignment and still delivers 
accurate characters from the 
page to your PC. The Handscan 
system includes a mouse look- 
alike, a full-size XT interface 
card, software, and a font li- 
brary that includes most of the 
common typewritten and letter 
quality typefaces (a future soft- 
ware release will support dot 
matrix fonts as well); like most 


scanners, it cannot read typeset 
material (including magazines 
and newspapers) or any printing 
that is proportionally spaced. 

Scanned characters can be 
swapped for other characters, 
converted into keyboard com- 
mands, or ignored. There is also 
a numbers-only scan mode that 
ignores most alphabetic charac- 
ters but scans numbers and re- 
lated symbols. You can create 
files that store settings and 
mouse key macros for specific 
(continues on page 38) 


HANDS ON INDEX 

JDL-850£WS 

A plotting printer. 

36 

LASBRPLOUER 

Plots on a laser printer.. ... 

36 

IBM’S PROPOINTERH 

Still made in the U.S.A.; 
now it runs faster .......... 

43 

NEWBURY DATA OSP-3 

Workhorse of a printer with 
a futuristic look............ 43 
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How fast is it? 
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ACTOR 

Object-oriented Windows 
applications programming 46 
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PS/2 Model 60 

( coHiinuedfirompagtSS) 
heavy (40-pound) system is 
made easier by a fold-down full- 
length carrying handle built into 
the top of the case. Although 
modular, the Model 60 is more 
conventional in concept than the 
Model 50. since it is bolted rath- 
er than snapped together. 

Several of the Model 60’s 
subsystems — such as the com- 
bined 3-inch speaker/battery 
holder and floppy disk drives — 
are directly interchangeable 
with the Model 50. 

Matching the rest of the PS/2 
line, standard equipment in the 
Model 60 system board circuit- 
ry includes a floppy disk con- 
troller. a serial port with a maxi- 
mum data speed of 19,200 bits 
per second using an XT-style 
male DB'25 connector, a paral- 
lel printer port, and an input port 
for a pointing device (mouse, 
touchpad, or trackball). As with 
the Model 50, the VGA display 
system is also built in. Basic 
memory is 1 megabyte, con- 
tained in four 256K-byte memo- 
ry modules, split 640K for DOS 
and 384K for extended memo- 
ry. RAM can be expanded up to 
the 16-megabyte limit of the mi- 
croprocessor using expansion 
boards. 

In addition to the 1 28K bytes 
of socketed ROM and 64 bytes 
of configuration memory in the 
system board clock chip. IBM 
has added an extra 2K bytes of 


PS/2 and OS/2 Threaten 
Current LAN Stambnls 


OSI 


ANAI .^SIS 


BY FRANK J. DERFLER, JR. 

IBM's introduction of the Per- 
sonal System/2 and related peri- 
pherals, coupled with simulta- 
neous announcements from 
Microsoft about its intention to 
develop OS/2, have created 
short-term turmoil and long- 
term changes in the LAN (local 
area network) market. The tur- 
moil comes from hardware in- 
compatibilities. The changes 
come from software develop- 
ments hinted at in Microsoft's 
statements. 

As network workstations, 
the IBM Personal System/2 
computers make 3Com’s man- 
agement look psychic. The 
company pioneered the devel- 
opment of a small, fast 80286 
workstation that uses highly in- 
tegrated circuitry and efficient 


connections between the video, 
CPU, and network interface. 
Hie new IBM and 3Com prod- 
ucts fit into the same mold. 

As network servers, the new 
IBM machines don’t offer ad- 
vantages over other presently 
available 80286 and 80386 sys- 
tems other than tighter integra- 
tion between the processor and 
mass storage. In theory, this 
means better throughput, but 
other inefficiencies, such as 
hard disk accesses, slow things 
more than does internal data 
transfer. 

If server manufacturers feel 
relatively secure, makers of net- 
woric interface cards and gate- 
way cards feel threatened. Like 
all other circuit board manufac- 
turers, makers of network inter- 
face cards are going to have to 
rush development of new PS/2- 
compatible products. Their en- 
gineers will be thrilled with the 


idea of many new DMA (direct 
memory access) channels being 
made available, but they will 
puzzle over how to allocate the 
channels among devices and 
over the memory-management 
techniques that will be used un- 
der OS/2. 

Companies such as 3Com, 
Novell, and Banyan that replace 
MS-DOS on the file server with 
their own multitasking mul- 
tiuser operating system will 
have to work hard to develop 
operating systems able to use 
the more powerful of the PS/2 
PCs as network servers. While 
the new systems have no clear 
advantages as servers, PS/2 
compatibility will certainly be- 
come an item on some buyers’ 
checklists. Banyan’s use of the 
UNIX operating system should 
allow it more alternatives than 
the other companies. 3Com has 
indicated that it might have to 
return to UNIX. 

Paradoxically, DEC'S 
strong tie to Microsoft's MS- 
NET operating system puts it in 
an excellent position to inte- 
grate the Personal System/2 


battery-backed-up CMOS that 
can be used for such things as 
storing passwords for hardware 
access control. The Model 60 
system board includes eight 16- 
bit bus Micro Channel Architec- 
ture expansion slots. One of 
these is occupied by the stan- 


dard-equipment hard disk con- 
troller. Another slot has an extra 
20-pin extension on its connec- 
tor to allow add-in graphics co- 
processors to access the system 
board video circuitry. Standard 
disk memory includes a single 
1.44-megabyte, 3'/2-inch flop- 


py disk drive, with an additional 
bay for a second. 

Two configurations are of- 
fered by IBM: Model 60-041, 
with a 44-megabyte hard disk, 
and Model 40-071, with a 70- 


[L n Benchmark Ibsts: IBM Personal System/2 Model 60 vs. 
8-MHz IBM PC AT and Compaq Deskpro 386 

T he 10-MHz Personal Sy8tem/2 Model 60 matches the PS/2 Model 50 (re- 
viewed last issue) on every test except hard disk speed, where the Model 
SO proved to be a slug. Compared here with two PC standards, the 6-MHz IBM 
PC AT and Compaq Deskpro 386, the Model 60 finishes where you would 
expect a 10-MHz 286-based PC to finish: right in the middto. ^ ^ 

^ FMlirPtM MM 


(Tlmaeghen In seconds eROflpt where noted) leitnclee Ceewetleeil (ettkesl 

NtST) 


8-MHz IBM PC AT 

4.2 

9.0 

1.3 

35.6 


BMPSQHOCMW 

^4 

7.1 

1X> 

28.2 

36.6 ^ 

Compaq Deskpro 386 


4.2 

0.7 

15.5 

27.0 



^te NOP twnchmsfk lest is designsd to msMursrsrr 
dock speed and memory scoese time while mMmlzirtg 
dWsrenoee in nScropronesore and tie eftect ot memory 
cocMne. TNe test SMseutee etmoet nothing bU NOP rtio 
Operation') rnacMna code Inetnjction In a big 128K li^. 
The ISZtl Inseucllon Mfar benchmark leet measures the 
BmeltlakeetoeMBcuteeaeiectedeerteeofptoceeaor- 
tmensNe tasks. The teat program usee 60286 instruction 
code. These ineiructions are a aubssi of the total proces- 
sor ineiructonaet 


The Conventlofiel Memory benchmark teat eSoceiee 
256K bylee of convenSonal memory and beets R ae a 
serlee of 64K-byts reoorde, Sien 16484 random records 
ere reed Into and written from IMe memory The result 
shown Is the average of the read end write timee. 

The Woettog-PoInt Ca l cutaM o n benchmark test meee 
urea processor speed by looping through e eerlec of 
tIoaling-poirN calculalions, including rnuMpRceion, dM- 
Sion. axponent ie llon.arKltogariSimicerxl trigonometric 


functione.Thebenchmaikprogramueesthefloallng- 
pointixafy included wWiMtaoeoftC Compiler 4.0. 

The MOSOfak Seek benchmark tael me es u r ee tie time 
R takes to do e rwidom seek uahg the dtakS ROM BIOS. 
Tlie teat raauR Inctudee mMmel software overtwed and 
maynotpa r aSeHhemenulecturerk cie lmedewe ri geaO’ 
ceestime. The teat program perlorme 1,000 eeeke.The 
average resuR is ahown In mHRseconds. 
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The 40-pound Model 60 system unit has a collapsible handle and legs that swivel into 
position . There are eight Micro Channel A rchitecture slots ; one is used by the STS06 
hard disk controller. The video controller .floppy controller , 1 megabyte of RAM. and 
parallel and serial ports are on the system board. 


computers into LANs with DEC 
VAX servers. DEC has extend- 
ed its architecture to MS-DOS- 
based systems, and it, like Un- 
germann-Bass, can connect the 
new systems into networks 
through their serial ports with- 
out worrying about the vagaries 
of the new bus architecture. 

The interprocess communi- 
cations capability of the MS- 
OS/2 LAN Manager is de- 
scribed by Microsoft’s Bill 
Gates as opening ' ’ the door for a 
new generation of truly distrib- 
uted software. ** Combined with 
*‘easy integration" between the 
MS-OS/2 LAN Manager and 
Xenix, NETBIOS might be 
moving out the door in favor of 
more-sophisticated network 
"pipeline" communications 
processes. 

This move away from NET- 
BIOS comes at a time when 
companies, academic groups, 
and federal government agen- 
cies have finally established 
guidelines for a consistent inte- 
gration of the NETBIOS inter- 
face and the DOD TCP/IP pro- 
tocol standard. SB 


megabyte disk that is not yet 
available but will list for $ 1 ,000 
more. The smaller hard disk 
uses the STS06 interface and 
achieves AT-Iike performance 
with an average access time of 
under 40 milliseconds. The 
larger hard disk will use an 


ESDI (enhanced small device 
interface) device that transfers 
data twice as fast as the smaller 
one, 10 MHz instead of S. 

The Model 60 has two inter- 
nal full-height, S*/4-inch drive 
bays for mass storage expan- 
sion. Either of the standard- 


equipment drives requires a full 
bay. The other bay has optional 
front panel access, so it can be 
used for a second hard disk, a 
WORM optical cartridge sys- 
tem, or a tape backup system. 

Earlier IBM displays are not 
compatible with the analog sig- 


nJljF A C T 
(EOD FILE 


IBM Personal Sy8tem/2 
Model 60 

IBMCorp. 

(Consult your local authorized 
IBM dealer) 

Ust Price: SS,295 
Requires: DOS 3.3, PS/2 ana- 
log display. 

In Shc^: The Model 60 is 
IBM's 16-bit Personal System/2 
tower, its basic fe^ures are sim- 
ilar to the Model SO, the major 
exceptions being a hard disk 
that is twice as fast, four extra 
Micro Channel Architecture ex- 
pansion slots, and room for two 
more disk drives. 

CIRCLE 430 ON RSAOER SERVICE CARO 


nals of the VGA standard. How- 
ever, the VGA system and the 
Model 60 are software compati- 
ble with previous IBM video 
standards, and most programs 
should operate with the new dis- 
play system without problems. 
For its four additional expan- 
sion slots, better disk drive, and 
greater expansion options, IBM 
charges $5,295, a $1,700 pre- 
mium over the Model 50. 

For single-user systems, 
which make sense only for the 
most voracious power users, the 
Model 60 can be a good 
choice. OS 


The Persomd Systemlg; 
HowMuchofaBmgm? 


m\ 

\N\I.$SIS 



BY BILL HOWARD 


The Penonal Syitem/2 offer, 
innovation, but whoM PCs pro- 
vide the best bang for the buck? 
The new IBM? Old IBM? Com- 
paq? The mail-order compati- 
Ues? 

If you factor in the extra I/O 
and video controller on the PS/2 
motherboards, the PS/2 family 
costs roughly 10 to 20 percent 


less than the previous genera- 
tion of EOA-equipped PCs. 
That’s low enough to put pres- 
sure on Compaq and to give 
pause to the name-brand com- 
patibles (NEC, Sperry, ITT, 
AT&T), but not enough to seri- 
ously challenge the mail-order 
compatibles. Yet. 

Consider IBM's successor to 
the AT, the 10-MHx 80286 
Model 60. At $S,29S with a 44- 
megabyte drive, it compares fo- 
vorably with a 40-megabyte, 


12-MHz Compaq Deskpro 286 
at $4,993 plus $393 for an EGA 
card. PC’s limited sells a simi- 
lar 40-megabyte, 12-MHz ma- 
chine with EGA card and moni- 
tor for $3,393. The clear 
nonbaigain is the older line of 
IBMs, even after 10 to 20 per- 
cent price cuts. For instance, the 
8-MHz, 30-megabyte AT 339, 
reduced by $700 on April 2, 
costs $4,393 now but lacks a 
video board. 

IBM’s most attractively 
priced model , the $ 1 ,693 Model 
30 with two floppy disk drives 
and an improved )^-level 8086 
CPU, suffers fiom a crippled 
video chip. You're forgiven if 
you call this model the PS^r. 
What else can you call a ma- 


chine that gives you a choice of 
236,000 colors at the highest 
resolution — but only lets you 
use two of them? Ditto for die 
floppy disk drives, limited to 
720K bytes when everything 
else in the line offers 1.4mega- 
hytes. Gone makers could have 
b^ crippled by a $1 ,000 entry- 
level machine — not by this one. 

IBM's big investment in a 
strata^ of fewer chips dung 
more woik and in highly auto- 
mated manufacturing facilities 
means IBM is among the low- 
est-cost producers of PCs. Once 
the supply line fills, a signifi- 
cant of cost- cutting could 
put IBM back in the driver's 
seat. That’s when the competi- 
tion really has to watch out. QIB 
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FIRST LOOKS 


M-850 EWS: A 24-Pm Prmter 
That Can DoiAtle as a Plotter 


ESI 


HANDS ON 


BY GLENN HART 


Can a dot matrix printer mea- 
sure up to a plotter? When this 
magazine reviewed JDL’s 750e 
dot matrix printer in our plotter 
roundup last year (Volume S 
Number 18), we had some dis- 
tinctly mixed reactions. Now 
JDL has introduced its new 
JDL-850 EWS, a heavy-duty 
printer that is even more clearly 
px>sitioned as a plotter alterna- 
tive. Even the model designa- 
tion conveys this message: the 
JDL-850 EWS is called an “en- 
gineering workstation print- 
er/ploller.” 

The 750e model we evaluat- 
ed last year included an optional 


external processor that added 
the industry-standard Hewlett- 
Packard Graphics Language 
(HPGL) to the printer’s bag of 
tricks. The external processor 
used either 1.5 or 3 megabytes 
of RAM to store the incoming 
plotting instructions. While the 
external processor was elegant 
and worked well, it was also 
distinctly expensive and slightly 
clumsy. 

The new JDL-850 EWS can 
use the external processor, too, 
but our test unit was equipped 
with an internal HPGL proces- 
sor and a 1 -megabyte buffer that 
accomplished the same func- 
tion. accurately emulating an 
HP 7475 plotter. The 1-meg 
buffer on the new unit actually 
accomplishes the same func- 


tions as last year’s 3-meg buff- 
er, as a result of improved algo- 
rithms. 

The JDL-850 is a powerful 
24-pin unit even when consid- 
ered solely as a printer, rated at 
360 characters per second in 
draft mode and 144 cps in near 
letter quality. It can produce up 
to 14 colors if you install a 4- 
coior ribbon instead of an all- 
black one. Five attractive fonts 
are standard, including one with 
the IBM high-order character 
set. Two slots are provided for 
plug-in font cartridges, and the 
JDL-850 can download soft 
fonts as well. 

The JDL-850 is capable of 
emulating the text and graphics 
modes of the Diablo 630 API, 
Fujitsu DPL24, Epson, and 


FACT 

FILE 


JDL-850 EWS 

JDL Inc. 

2801 Townsgate Rd. 

Westlake Village. CA 91361 
(805)495-3451 
LJst Prke: S2.49S; with op- 
tional HPGL co^^)8tibUity, 
$3,495; individual ROM car- 
tridges, $59 to $95. 

Requires: Parallel or serial 
p(M; HPGL ojxion requires seri- 
al port. 

In Short: A high-quality 24-pin 
printer that also emulates an HP 
plotter f(v fast, attractive color 
plots. 

CinCLE 412 ON READER SERVICE CARD 


IBM 5 1 82 color printers. 

You can choose emulations 
and control other aspects of the 
(coiuiniusonpngtSa) 


LaseiPMter Emulates HP 7470A 
Ptotters on Laseijet Printers 


ESI 


HANDS ON 


BY MARVIN BRYAN 
If you have a Hewlett-Packard 
La^rjet or compatible printer, 
you can now plot graphs intend- 
ed for a Hewlett-Packard two- 
pen plotter on your printer in- 
stead. The program that 
accomplishes this is LaserPlot- 
ter, manufactured by Insight 
Development Corp. and sold 
through Hewlett-Packard Co. 

Select the HP 7470A plotter 
as the output device from within 
your graphics software; Laser- 
Plotter then converts the plot- 
ting commands issued in 
HPGL, the Hewlett-Packard 
graphics language, into printing 
commands for the laser. 

There are other strong ad- 
vantages to this program. You 
can produce multiple copies of a 
graph at normal laser printing 
speed, with finer lines than 
those made by plotter pens and 
without the Woody Woodpeck- 


er noise of a plotter. You can 
also create a white graph on a 
black background and batch- 
plot a series of graphs without 
operator intervention. 

You can install LaserPlotter 
on a hard disk or run it from a 


floppy disk drive. It can use the 
stored output directly from pro- 
grams that can plot a graph to 
disk, such as AutoCAD and 
ChariMaster. For programs like 
I‘2‘3 that plot only to a port 
connecting a graphics device, a 



For applications where technical renderings can be as smalt as by it inches, La- 
serPioner can provide plotter quality on an HP LaserJet. 


IUH F A C T 
FILE 


LaserPlotUr 

Insight Develo|Hnent Coq|>. 

1024 Country Club Dr. 

Moraga, CA 94556 
(415) 376-9451 
Lbt Price: $150 
Requires: HP Laseijet printer 
or compatible, DOS 2.0 or later. 
In Short: An excellent utility 
that captures and prints HP plot- 
ter graphs to a laser printer and 
can do batch plots. Not copy 
protected. 

CIRCLE 423 ON REAOSt SERVICE CARO 


separate RAM-resident utility, 
called Capture, is provided; it 
intercepts the commands in- 
tended for the plotter and writes 
them to disk ready for printing. 

Remember that a Lotus .PIC 
file provides guidelines for plot- 
ting but is not in itself a plot file; 
thus the use of Capture is neces- 
sary with 1-2-3 and Symphony. 

With a simple menu-driven 
structure and a reasonable price 
of $150, LaserPlotter can be a 
cheap way to improve your 
graphics output. 09 
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EasyLAN — ^Networking 
With Netbios Support. 
And itk Only $99.95 Per PC. 



I f you own two or more PCs then you need EasyLAN 
version 8.0. 

THE OFFICE NETWORK 

EasyLAN shares printers and disk drives between 
IBM K,s. EasyLAN can save you $1,000 or more per 
PC by eliminating duplicate equipment purchases. 

And now. you can run NETBIOS supported 
applications. Or you can write your own network 
applications for EasyLANzi\A other NETBIOS com- 
patible networks. 

VERSION 3.0 HIGHUGHTS 

■ shares printers, plotters, data, 
and disk storage 

■ Supports to 18 PCs or compatibles 

■ New Netwoih Commands 

■ New NETBIOS 

■ PC to PC file transfer 

■ Print spooling 

■ PBX support 

■ Easy to install 

■ Easy to operate 

■ Modem 8iq>port 

■ Performs in the backgroimd 

EasyLAN's low price matches the small business user's 
cost-sensitive budget. It is the office network solu- 
tion for less than $ 1 00 per PC. 

EasyLAN its operations concurrently 
in the background. EasyLAN communications, file 
transfers and printer operations ail take place while 
each PC simultaneously performs such normal 
DOS applications as Lotus 1-2-3!* Wordstar!* and 
dBASE!“ 


NEW NETBIOS SUPPORT— WRITE YOUR OWS 
COMMUNICATIONS PROGRAMS. 

Programmers may use EaxyLAN to develop network 
applications using NETBIOS (interrupt 5c). These appli 
cations can now be operated across the low cost RS 3.32 
communications links used by L'asyLW. Our ntw 
EasyCALENDAR prtigram is an example of a network 
application that uses NETBIOS for program-to program 
communications. 

Multi user data-base management applications that 
require a high overhead network operating system will 
perform faster on high-cosI networks operating at mega 
bit speeds. 


NEW VERSION 3.0 COMMANDS EXPAND 
NETWORK FLEXIBILITY 

EZCLOCK lets PC's attach«rd to the network read the lime 
and date from a single master clock on the central PC. 
eliminating tlie need to install individual clock boards in 
each PC and insuring that all file entries and updates 
made across the network an- dated 
The EZ Make Directory and EZ Remove Directory com 
mands function identically to the DOS MKDIR and RMDIR 
commands, and give remote users increased flexibility 
when it comes to managing subdirer lories on the central 
PC. 

EZBEEP lets you send an audible signal across Ihe 
network, alerting a PC user that a file or message is being 
sent. 


EasylAS' PBX SUPPORT BRINGS NEW 
FLEXIBIUTV TO PC CONNECTIVm 
With EasyLAN’s PBX support, users can share penpher 
als and transfer Kies using PBX switched circuit connec 
tions and existing twisted pair w’lring. EasyLAN has al 
ready been installed on a number of different PBX's. and 
recently was certified by Northern Telecom for use on its 
Meridian SLI 


‘Vie value is high fi fi fi 

— InfoWorld Report Card 


Disk sharing uses EasyLAN's EZCOPY com- 
mand to move hies to and from PC's. ASCII or binary 
hies can be transferred in the foreground, or in the 
background white other DOS programs run. 

Printer sharing operates transparently with 
existing programs. Print hies are automatically 
spooled to disk and scheduled for printing. Multiple 
printers on the central PC may be designated for 
individual printing tasks. 



EasyLAN Office Network 


EasyLAN SPECIFICATIONS 

Each PC in the network requires an individual li- 
censed copy of the EasyLAN program and takes 20k 
of memory on each satellite PC, a serial port, and 
DOS 2.0 or above. EasyLAN runs on ail IBM PC models 
and compatibles. The central PC requires a serial 
port for each satellite PC. The COM2 and COMO 
boards are serial port expansion boards which per- 
mit you to add serial ports to the central PC. 


EASY TO INSTALL 

EasyLAN can be installed in less time than it takes 
to enjoy your coffee break. Just plug the EasyLAN 
cables into existing serial ports. The EasyLAN Net 
work Conhguration Program provides menu driven 
installation program that will guide you step-by-step 
through the software installation process. 


EasyCALESDAR-^M^E YOlTt NETWORK TO 
SCHEDULE MEETINGS. 

The first uf a new senes of network application 
products using NETBIOS is now available. Easy- 
CALENDAR handles time managemenl applications for 
individuals or a department and can be run on personal 
(umpuU-rs attached to any NETBIOS -compatible network 
HighUtdits: 

CALENDAR MAN.\GEMENT fur individuals and the 
work group. 

TASK MANAGEME.VT to create, maintain and review 
to-do lists. 

TODAY‘S NEWS for broadcasting messages, notices or 
announcements across the network. 

MENU INTERFACE for easy set-up and use 
EnsyCALENDAR's Data base for appointments, to do lists 
and news resides on the central PC Satellite PCs at- 
tached through EasyLAN version 3.0 send network 
transactions to the central data base to invoke Easy- 
CALENDAR functions 

The EasyCALENDAR calendaring program requires 
EasyLAN version 3.0 and is priced separately. 

EasyCALENDAR will be available Marrh 1987 Ad 
vancp orders are being accepted now. 


7 bought access to a laser jet printer for less than 
$ 100 ." 

— CONOCO OU User 


EasyLAN 


ORDER TODAY I- 800/835.15IS in CA 408/738.8377 


:b 


To Order by Phone— Call 800/835-1616 
lnCA408/738R377 

For ConOguration Assistance & Technical Questions 
CalU08/738.8377 

Place your Order Immediately 
Dealer Inquiries 
InviM 

Name 


City_ 

State. 


EasyLAN Order Form 

Item Description 


Price Qty Amomit 


Telephone 


. Exp Date ^ 


Cr. Card No 

Fbr European Sales and Reseller Information Contact! 
Thist International, Brussel/Bruxelles, Belgium 
Tbli 02/660 89 24 Tblex: 62 803 Iblefax; C 
Server Ibchnology, Inc., 140 Kifer Ct. 

Sunnyvale, CA 94086, Iblex 6106003481 


$ 69.95 


S 49.96 
$219.95 


$489.95 


Payment: Visa, MasterCard, Check, COD, Bank Draft 
Name on Credit Card 


EL02 EasyLAN m— tot 2 1219.96 
PCs 30' cable, two 
disks & manuals 

EL03 fosp/AA/ Expansion $119.95 
Kit— for 1-PC 30' 
cable, one disk& 
manual 

EL 10 EasyLAN disk & 
manual (3V'4''di8k 
$109.95) 

EL 12 EasyLAN SO' cable 

EL 13 COM2-8erial port 
expansion board, two 
ports 

CL 14 COM6-serial port 
expansion board, 
six ports 

IC0\ Easy CALENDAR Kil $199.96 S 

Supports 6-PC's and 
10 people 

EL 15 Custom length cables, call for quote 

CA res. add applicable sales tax $ 
Shipping charge USA $ 10.00, $ 

other $20.00 

TOTAL ORDER $ 
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I K S T LOOKS 


Handscan 

(coiuinutdjrom page 33) 
applications and invoke them as 
n^ed. The Handscan has four 
cursor-movement keys and a 
read key; the read key doubles 
as a control key in combination 
with the four arrow keys for a 
total of eight macros. 

The scanner software is 
memory resident, but in most 
cases you invoke it only to 
change settings or load stored 
settings. Scanned input from the 
mouse is always available as an 
alternative to the keyboard. The 
mouse is a bit larger and heavier 
than most, but it's surprisingly 
easy to handle. You line up the 
text with the scanning head, 
hold down the read key, and roll 





0 


Handscan, a mouse look-alike, is a 
hand-held OCR ihat allows you to seleci 
the text you want to scan and then inputs 
it into an t^tplication. 


The Handscan combines good hardware 
design with a thoughtful approach to 
software. The result is a practical 
alternative to traditional page scanners. 


the mouse to the right. After a 
little practice I could scan 
quickly and accurately. 

Saba's documentation in* 
eludes a useful tutorial that 
guides the new user through 
various features (there is even a 
gatefold spreadsheet sample) 
while updating the driver file. 
By the end of the tutorial you 
have built character substitu- 
tions and keyboard macros that 
can scan data into a 7-2-5 
spreadsheet (the Handscan 
works with other spreadsheets 
as well). I tried a few of my own 
ideas and soon had it scanning a 
phone list into a Perfect Filer 
database. 

I can image a number of uses 
for the Handscan, including 
converting data from a spread- 
sheet format (for example, a 
mainframe application) into 
data for PC applications. The 
Handscan combines good hard- 
ware design with a thoughtful 
approach to software. The result 
is a practical and economic al- 
ternative to traditional OCR 


Handscan 
Saba Technologies 
9300 SW Gemini Dr. 
Beaverton, OR 97005 
(800)654-5274 
UstPrke: $649.95 
Requires: 640K RAM, fuU- 
length slot, DOS 2.0 or later. 

In SbMt: A well-designed, in- 
novative use of scanning tech- 
nology combined with memo- 
ry-resident software. The hand- 
held scanner can read a wide 
variety of typewritten and letter 
quality text and the software en- 
ables you to put it directly into 
many iqjplicaticms. 

CIRCLE 411 ON REAt^ SERVICE CARO 


page scanners. If you’ve ig- 
nored OCR because you 
thought you couldn't make it 
work, think again. 


JDL-SSOEWS 

(coiUifiued.frompaae36) 


printer’s configuration either 
from the from panel, which fea- 
tures a four-character LCD dis- 
play, several status annuncia- 
tors, and six buttons, or via 
software commands. The 
HPGL emulation itself is also 
controlled via the front panel. 

You can assign up to 14 col- 
ors to the JDL-850’s simulated 
pens or simulate extra drawing, 
comparable to an HP 7475’s .3- 
and .7-miIlimeterpens. 


Unlike an HP 7475, which 
can plot only up to an 1 1 - by 1 7- 
inch image, the JDL-850 can 
plot up to a C-size drawing (18 
by 24 inches). You can reduce 
or enlarge the output over a 5 
percent to 200 percent range in 5 
percent increments, so you can 
draw C-size images even if your 
software sends instructions for a 
smaller plot. 

Benchmark test results were 
impressive. The JDL‘8S0 drew 
a B-size nozzle in 4. 57 minutes, 
a one-color B-$ize shuttle in 
only 2.45, and a four-color in 


3.75. These times are within 
seconds of the very fastest plot- 
ters we tested and are two to 
three times faster than some of 
the plotters. 

The JDL-850 prints in 180- 
by 180-dot-per-inch resolution, 
which is significantly fewer 
steps per inch than a plotter. The 
difference is clearly visible in 
diagonal lines, but overall the 
plots we created with the JDL 
printer were quite acceptable for 
many purposes. 

This year’s JDL plot- 
ter/printer is a notable advance 


Designed for Engineers, JDL-850 EWS 
Is the Ultimate Spreadsheet Printer 


If you ever manage to sneak 
the JDL-850 EWS out of the 
graphics department, you'll 
have your hands on a great 
spreadsheet machine. At 
360 characters per second in 
draft mode, you can print 
models at a good clip, and 
when you need neater out- 
put. the 144-cps letter quali- 
ty is very crisp. 

Whatever font you use. 


you can print to the very 
edge of the paper if you need 
to. Thus, if your spreadsheet 
is just a few characters wider 
than the usual 80-character 
limit for 81^-inch paper, you 
can squeeze in another 9 or 
10 characters. 

In compressed mode, 
you can put 145 characters 
on a line, which, at 9 charac- 
ters per spreadsheet column. 


lets you print a model out to 
column P. If you want to go 
all out. use 18-inch paper 
with 17-piich type and cram 
307 characters onto each 
line. That lets you prim a 
model out to column AH. 

Finally, depending on 
the font cards you use with 
the JDL-850, you can prim 
IBM graphics characters. If 
you’ve drawn neat borders 
around your spreadsheet, 
they’ll look just as sharp on 
paper as they do on-screen. 

— ^Jared Taylor 



JDL' s 24-pin printer can accurately em- 
ulate an HP 7475 plotter; while it costs 
more than a C-size plotter, it doubles as 
a dot-matrix printer. 

over the earlier model in both 
speed and value. While it’s still 
not cheap, buying both a C-size 
plotter and a first-rate 24-pin 
color printer would probabW 
cost more. CB 
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Finally there is a productivity sofhvare package 
that perfectly fits your executive management style. 
Carefully tailored to enhance executive productivity, 
WordPerfect Executive is easy-to-use business soft- 
ware that lives up to its name. 

WordPerfect Executive skillfully weaves the 
elements of word processing, 
spreadsheet analysis, calendar- 
ing and information manage- 
ment into one compact pack- 
age. It is specially designed for 
laptop PCs, with the entire 
program on one 3 ‘/ 2 ”diskette, 
yet it covers the many business 


computing needs of executive computer users. 

Create a business plan. Manage your time. 
Organize your thoughts into memos or letters. Even 
generate an itinerary or travel report. WordPerfect 
Executive lets you do it all on your desktop PC, or 
take it with you for your laptop. 

Get the productivity software tailored for 
top management: WordPerfect 
Executive. For more informa- 
tion, call or write WordPerfect 
Corp., 288 West Center St., 
Orem, Utah 84057, (801) 
225-5000. 

WbrdFferfect 

CORPORATION 
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The American 
Success Story; 



Basic system 


The CLLIB 286 is manufactured and serviced only in the U.S A. 
As proof of our commitment to quality and performance, 
CLUB AT Inc. is oflfering same day shipping, 
integration of the most up-to-date Intel parts, and 48 hours bum- in. 


Model 

Features 

Price 

1800 

8MH2 Basic w-stem \iiih option A 

»107S 

IROOA 

lOMHz Basic sv’stcm ^^ith ofMion A 

<1125 

I800B 

lOMtiz Zero ^'ait state basic s\'stcfn tKith option A 

$1395 


Dealers and Corporate inquiries are welcome 

IBM AT. A ‘Stm. SAM.Vni. Xcntii. A«ar«t MSOOS. PC DCM. NcmtII NcTiraA. dhUV. Uaw. 
«dt*lcfc.OTl»>i ni l Min »«Tf f0 il f t T i>»raBc— torfihrT 


Basic System Features: 

• Pro™ ke\1x)ard/MAXI SVCTTCH ™ kc>-board 

• 8/ 10 MHz. CPI’ dq>ends on model 

• 10 MHz option a>'ailable 

• 1MB of inboard memor\' (with S12K standard) 

• 8 I/O expaasion slots 

• 19S watt power supph’, UL. Tt'V. I I0\7220V switchable 

• FuIK compatible hi^ speed AMI BIOS. (\MHtten in U.Sj\.) 

• Full documentation operation manual with binder 

• Limited one >'ear warrant}- 

• Made in the U.SA. 

Option A; 1.2MB FIoppv' Drive UT) HD/Flopp}' Controller 


CLUB AT INC (415) 490-2201 

46707 Fremont Boulevard, Fremont CA 94539 





Once upon a time, America led the world 
in innovation, quality, engineering, and 
manufacturing with names like Edison, 
Ford, and Bell... 

returns: 


“If Imitation Ls the sinccrcst 
form of flattery, the CIXTI AT 
pa)-* * the IBM AT a heartfelt 
aimpliment The onh’ failing 
ofthc(CLl'BAT)isihat it 
imitates the IBM too accurate^: 
. and wu can’t heat that...” 

Karl Kocssel PC Worid 
December 1986 



Software Compatibility 
Xenix. AutoC^ad, MSDDS. 

PC DOS. Novell Nemork. 
dBASE. Lotus, Sidekick. 
Sv-mphom- and others... 


CLUB 286 8MHz Mono System $1149 CLUB 286 lOMHz Zero Wait State Mono System $1629 


• Intel 802868 CPI’ 

• S12K Standard expandable to I02-iK on Motherboard 

• 8 Slots (2-8bit. 6l6bit)/* Con^ 2FD 2HD C.ontrollcr 

• I9S watt power supph 1 10/220v (FCC/CSA/IT Approved) 

• C^kjck Calendar with Baticrv Backup'* I 2MB Fkippv Drhe-IBM Grev 

• at™ Style MAXI S'VtTrCH04 IcevbtMrd'Pro™ kevbtwrd 

• Hcreiilcs 1 ^2 Columas Hifdi-Res Graphics Card 

• Hiftfi Resolution 800 x .^20 IBM Quality' Monitor 

• Pai^lel Printer Ptm • Plug and Plav-Fulh Installed 

• AMI Bltyv Hi(* Speed Fully CompatiWc'^ ritten In VSA. 

• 200 page documentation • Built in Set-up Soflw-arc 


• Intel 80286-10 CPl\ S/lOMHz Zero Wail Stale Keyboard Switchablc ( 12MHz Throughput) 

• AMI BIOS Hi{^ Speed TulK' Compatible 

• S12K Standard expandable to 102-iK on Motherboard 

• 8 Slots (0.1.2.5.4 Wait State Insenable) 

• Combo 2FD/2HD Controller. VtT) chipset 

• 19S watt power supply I I0/220v (FCC/CSA/TIL Appnned) 

• Clock C!alffldar with BMterv Backup '• 1.2MB Floppv Drivc-IBM Grev 

• at™ Style MAXI SVITTCH™ keyboard Pro™ keyboid 

• Hercules Graphics 1.^2 Cohmvis High-Res Graphics Card 

• High Rcsoluiitm IB.M Quality Monitor 

• 2 Serial potM (COM 1-COM4 )/• 2 ParUlcl ports 

• 200 page documentation 


With 20MB 1 12 HT OSnB $1449 
With 30MB Ftill HT lOlTO $1749 


With 30MB Foil HT _39ii» $2230 With 30MB 1/2 HT 39 iik $2260 

VI ith StI.MB Full HT 23tTK $2770 


C1.ITB 286 8MHz EGA System $1S49 


CLITB 286 lOMHz Zero Walt State EGA SyMem $2099 


• Intel K0286.H CPf 

• S12K Standard expandable to I02-4K tm Motherboard 

• 8 Slots (2-8hit. 6 16bii)/* Combo 2FD'2HD Contmller 

• 19S watt power supply 110/220v(FCC''CSA''lX Approved) 

• Clock ('alcndar with Batterv Backup • 1 2MB Fk>ppv Drivr-IBM Grev 

• at™ Style MAXI SWITCH™ keyboard'Pro™ keyboard 

• Everex Micro EGA 16 c'olor graphics '* CGA. MDA. Hercules c'ompatihle 

• Hijrfi Resolution IBM quality EGA. CGA Monitor 640 x 3S0 

• Plug and Play-FulK' lastallcd 

• AMI BK^ High Speed 'Fully (ximpatible 'Written in l‘5A- 

• 200 page ikKumentatkxi'* Built in Set-up Software 


• Intel 80286- 10 CPI'. 8/ lOMHz Zero Wait Slate Keyboard SwIichaWc 

• AMI BIOS High SpccdTulty Compatible 

• S 1 2K Standard, expandable to I024K on Motherboard 

• 8 Slots(0,1.2..^.4 Wait State Inscrtable) 

• (*ombo 2FD '2HD Controller. WD chipset 

• I9S wait power supply I l0/220v (FCC'CSATT Approved) 

• Ckx'k Calendar with Batterv Backup * I 2MB Floppv Drivr-IBM Grey 

• AT™ Stvle MAXI SWITCH™ kcvboard Pm™ kcvboard 

• Everex Micro EGA Card (MDA. CGA. F(iA) 

• Mi{^ Rcstviution EGA Monitor (CGA. EGA) 640 x 550 

• 2Serialpt>rts(COMI-CDM4)'* I Parallct port 

• 200 page dcKumcntation 




W ith 20MB 1/2 HT63ms 
With 30MB Full HT .39m.s 


$1849 Vfiih .30MB Full HT .39n» $2700 

$2149 


with 30MB 1/2 ITT 39im $2730 
With BOMB Full HT2Sms $.3240 
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"MalhCAD is a real gem of a software package . 
a program that breaks new ground. . . the starter 
of a new software category. " The New York Tunes 

It's the first numeric software that works 
like a word processor. The lirst software of its kind 
that's not a prt^ramming language. Think of it as 
the first WYSIWYG calculator. For the first time ever, 
MathCAD lets you do calculations on your PC in real 
math notation, as simply as on a scratchpad. 
"MathCAD is lihely to be a trendsetter. Itscombi- 
nation of mathematic power and what-you-see- 
is-what-yoa-get interface makes it an excellent 
tool... " PC Week 

MathCAD lets you combine equations, graph- 
ics and text just like you do on paper. You can input 
formulas directly and edit equations interactively 
ri^t on the screen. Just platx the cursor anywhere 
and start typing. MathCAD not only formats your 


MathCAD' turns your PC into 
an electronic scratdpad. 






equations as they're typed, it instantly calculates 
the results. Sounds simple? It is. In to, 

IEEE Software writes, “It's fun, and it's 
much easier to use MathCAD 
than anting you've ever 
used before." 

"It has a free form style 
lhat lets you jus! sit 
down in front of the PC 
and do the work you probably 
bought the computer for in the first 
place." PC Mttiazine 

MathCAD is much faster and easier than 
doing calculations by hand or writing programs. 

And unlike a calculator, MathCAD lets you see and 
record every step You can add text anywhere to 
support your work. And print or save your entire 
calculation as an integrated document that anyone 
can understand. 

"ft's hard to do justice to this software in any re- 
view. You feel liheyou've just discovered the power 
of a computer for the Pirst time. " IEEE Software 
What kind of calculations can you do with 
MalhCAD? Anything you have a formula for. As 
IEEE Software writes, "Its versatility seems unlim- 
ited." With its wide range of built-in functions, 
MathCAD can handle everything from simple 


Requires IBM PC* or coRi|Hliblc. 5i2KB RAM. graphics card. 

IBM PC* intenuiiOAal Bwitess Machines Cor^Hion 
Mat))CAO"MMhSoR.liK. 
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math to 
your most 
sophisticated 
problems. 

Use MathCAD 
to (^culate your 
mortgage payments, 
to solve a h^ trans- 
fer problem, or to 
model electrical circuit 
parameters. 

.. if I dealt frequently with 
numbers, I wouldn't wail ... to 
get my copy. " The New York Times 
Why spend another minute doing calcula- 
tions by hand or writing and debiting prr^ms? 
Put MathCAD to work for you and find out why 
PC Magazine writes, “Warning: it could prove 
addictive." Once you've tried MathCAD. it's hard to 
imagine how you ever got along without il 
To order MathCAD at just $249, call us today at: 

1-800-MathCAD 

(In Massachusetts: 617-577-1017) 


MathCAD 

MathSoft, Inc., I Kendall Sq., Cambridge, MA 02139 
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ItewPrqxMer Doesn’t 
Mess Up a Good Tlm^ 


HANDS ON 


BY JONATHAN MATZKIN 

The Proprinter II proves that 
IBM knows a good thing when 
it has one. In updating the high- 
ly successful Proprinter, IBM 
has left well enough largely 
alone: the Proprinter II is basi- 
cally the same hardworking 
product as its predecessor. 

That's good news, when you 
consider what the Proprinter 
had going for it — good perfor- 
mance, solid construction, and 
a competitive price. Not to men- 
tion its genuine "bom in the 


USA" credentials. IBM has 
added a number of improve- 
ments and rechristened the ma- 
chine Proprinter II. 

First of all, the Proprinter II 
is significantly faster. We tested 
the original Proprinter at 91 
characters per second in draft 
mode, while the Proprinter II 
buzzes along at 1 1 1 cps in draft 
mode. But the real story is Fast- 
font, a new elite font. 

In Fastfont, the Proprinter II 
prints at 1 19 cps, for a total im- 
provement in top speed over the 
original Proprinter of roughly 
32 percent. 

The Proprinter II’s front 


Itewbtry KP-3 Giugs 
SteaiBly On, StySshly 


HANDS ON 


BY JONATHAN MATZKIN 

With its wedge-shaped body 
and streamlined acoustic hood, 
Newbury Data Office Systems 
Printer-3 looks more like a race 
car than a PC peripheral. Those 
futuristic looks promise equally 
high-tech performance. It's a 
promise that the printer lives up 
to on most counts. 

The OSP-3’s design is as 
ambitious as its appearance. 
Sporting a four-color ribbon and 
a full complement of dot matrix 
features, the printer has power 
to spare for almost any general 
office application. 

Print quality is quite attrac- 
tive, and the OSP-3 offers a 
choice of three near-lelter-qual- 
ity fonts. 

Newbury Data is a leader 
among European peripheral 
makers; this printer displays the 
kind of solid construction you'd 
expect from a company with 
roots in the mainline world. 

The OSP's designers clearly 
had ease of use in mind when 
they were at the drawing board. 
All print and formatting features 
are accessible from a simple 
LED control panel. Paper ad- 
vance is also totally electronic; 


the OSP-3 doesn't even have a 
manual paper knob. Cassette 
sheet feeders are very easy to 
load. And switching to tractor- 
fed fanfold paper is a simple 
matter. 

The OSP-3 prints at only 75 
characters per second in draft 
mode — very slow for a unit in 
its price class. Also, its size and 
weight (about 40 pounds) put it 
at the outer edge of the desktop 
category. 

Several important accessor- 
ies — notably the sheet and trac- 
tor feeds — are options at addi- 
tional cost. The smoked plastic 
acoustic hood is also optional. 
Most users will want it, though, 
both for its noise attenuating 
function and for its aesthetic 
value. 

The OSP-3 is a highly com- 
petent printer. Despite a few 
drawbacks, it is definitely a ver- 
satile workhorse for office ap- 
plications. 

List Price: Newbury Data Office 
Systems Printer-3 , S 1 ,560; with 
twin sheet feeders , $ 1 ,690; tractor 
feed, $143; stand, $95; acoustic 
hood, 595. Newbury Data Inc. , 
2200 Pacific Coast Highway, 
Hermosa Beach. CA 90254; (213) 
372-3775. 
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IBM's Pro- 

printer H retains the original value of the 
Proprinter and adds some new features. 

panel has switches for quiet 
mode, which noticeably attenu- 
ates noise at some cost in speed, 
and a button to activate the 
printer’s new power-assisted 
paper-loading feature. 

Unlike some other power 
load assists, this one begins by 
moving very slowly so the paper 
has a chance to seat itself. Then 
it quickly rolls the paper the rest 
of the way around until it is 


positioned for printing. 

Another nifty little improve- 
ment helps eliminate the aggra- 
vation of ripping your copy in 
half instead of along the perfo- 
rations. Pressing down on the 
paper cover pins the paper down 
and allows easy tearing along 
the perforations. 

At $549, the Proprinter II is 
a good deal. At the inevitable 
discount, it looks all the more 
attractive. The Proprinter is 
what an update should be: it en- 
hances the performance and fea- 
tures of the earlier model while 
offering some new and wel- 
come wrinkles of its own. 

List Price: IBM Proprinter II. 

$549. Contact your local IBM 
dealer. 
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1 WiW I'ltipl'iiilir II 1 

IBM F'ropr iritev II: Pr' 


cpi).. Emphasized 

1 « 1 / 1 ; trike 

mode. . Correspon 

mfo B * « Qp jjLQ font. . Emphasiz 


' S |.'t r 1 1“ 1 VA • • WcA 

Type: Impact matrix (nine pins) 

FEATURES; 

Carriage width: 9V4 Inches 

Printing: Horizontal emphasis 

Price: $549 

(bold), vertical emphasis (doubie 

SPEED (cps): 

strike), correspondence quality. 

Rated: 200 

underline, sub/superscript 

Default: 111 

Fermettlng: Proportional spacing. 

Type pitches (cpi):S.6.6.55. 10. 

horizontal tabs, vertical tabs, varia- 

12. 171 

ble form length 

SOUND LEVEL (decibels): 

COMPATIBILITY: 

Rated: 60 

IBM charectar set: Low and high 

Tbtted: 75 In draft mode. 70 in 

Qrephles: Epson FX 

quiet mode 

Tbxt: IBM Proprinter 


Nc'« luir\ l>;il:i < )rrii'i' S\ sic-iiis I’i iiili’i -3 


9 . M 


0Sr'--3 I Power On Oefau 
Double strike print, i 
ional print, NLQ ■font. 
Q2 (Gothic) font, 

CondensKl 


Type: Impact matrix (16 pins) 
Carriapi wltfth: 13 inches 
Price: S1.S60 
SPEED (cps): 

Rated: 200 
Default: 75 

Type pHchea (cpI): 10, 12. IS. 17 

SOUND LEVEL (decISals): 

Rated: 55 

Tdstad: 76 without acoustic 
hood. 72 with acoustic hood 


FEATURES: 

Printing: Horizontal emphasis 
(bold), vertical emphuis (double 
strike), correspondence quality, 
underline, sub/superscript, four- 
color ribbon 

Formatting: Proportional spacing, 
horizontal tabs, vertical tabs 
COMPATIBILITY: 

IBM character set: Low and high 
Qraphles: Epson FX. 

Panasonic KX-P1091. 
IBM Proprinter 

Tbit: Epson MX-60, IBM Proprinter 
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Intel Finally Ships 
Its 80387 Coprocessor 
For KI386 Computers 

One promise of 32-bit comput- 
ing is massive number crunch- 
ing at previously unheard-of 
speeds. So users have been ea- 
gerly awaiting the appearance 
of Intel's new 80387 math co- 
processor, which will unlock 
the full numerical throughput 
power of its 80386 machines. 



Intel's 80J87 math coprocessor chip 
brings increased numerical throughput 
to the 32’bit 80SS6 environment. 


Intel says that the $795 80387 
runs raw floating-point calcula- 
tions roughly four to six times 
faster than the 80287 chip. 

List Price: 80387 coprocessor, 
S795. Requires: Socket designed to 
accept 80387 math c(^)rocessor. 
Intel Personal Computer 
Enhancement Operation, 5200 
Elam Young Pkwy., Mail Stop 
TOD-07, Hillsboro, OR 97 1 23; 
(800)538-3373. 
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Pocketable Modem Is 
Small in Size, Price, 
But Has Many Features 

The $1 19 Parrot 1200 from No- 
vation is about the size of an au- 
diocassette, but it has the full 
range of features you would ex- 
pect in an external modem. 
Fully compatible with the 
Hayes AT command set, the 
Parrot 1200 offers switchable 
data transmission rates of 300 or 
1 ,200 bits per second. 

It has four LED status indi- 
cators and a speaker with vol- 
ume control for call monitoring. 
The auto-answer modem has 
both pulse and touch-tone dial- 
ing and has a built-in self-test 
routine. 


The 3-ounce device gets its 
power from the host computer’s 
RS-232 interface, so it requires 
no batteries or external AC 
power. 

List Price: Parrot 1200. $119. 
Requires: Cable, communications 
software. Novation Inc., 12345 
Lassen St.. Chatsworth, CA 9131 1; 
(818)998-5060. 

CIRCLE 440 ON READER SERVICE CARD 


Add-in Card Has EGA, 
An 80286 Accelerator, 
And Clock/Calendar 

PC Technologies has an- 
nounced the 286 Rainbow Plus, 
a $945 add-in card that com- 
bines an enhanced graphics 
adapter with a lO-MHz 80286 
accelerator. A batlery-backed- 
up clock/calendar is standard, 
and an optional daughterboard 


HOI l‘R()SI‘KCT 


Princeton Announces First Monitor to 
Accommodate Old, Hew PC Standard 


The change to analog moni- 
tors with a new hardware 
connection was one of the 
bombshells that IBM 
dropped with the announce- 
ment of the Personal Sys- 
tenV2 family. Bui the ever- 
adaplable microcomputer 
market has already produced 
a compatible third-party 
monitor. Princeton Graph- 
ic Systems has announced 
the $795 Ultrasync color 
monitor, which, the compa- 
ny .says, is compatible with 
both the new PS/2 standard 
and existing PCs, as well as 
with Apple's new Mac II and 
MacSE microcomputers. 
The Ultrasync will be sold 
with an adapter to plug into 
PS/2 machines; a separate 
adapter will be needed to 
plug into PCs and other com- 
puters. 

The 12-inch, high-reso- 
lution monitor is EGA, 


CGA. PGC. and mono- 
chrome compatible and 
automatically adjusts to the 
scanning rate of different 
graphics boards. It has a hor- 
izontal scanning frequency 
of 15 through 35 kHz and a 
vertical scanning frequency 
of 50 through 120 Hz. Maxi- 
mum resolution is 770 by 
570 pixels, and the Ultra- 
sync features a .28-millime- 
ter dot pilch. 

The Ultrasync comes 
with a built-in tilt-and-swiv- 
el base. 

List Price: Ultrasync. $795. 
Princeton Graphic Systems, 60 1 
Ewing St. . Bldg. A. Princeton. 
NJ 08540;(609)683-l66l. 
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The S7V5 Ultrasync monitor from 
Princeton Graphic Systems is 
compatible with a wide variety of old 
and new graphics .standards, 
and it interfaces with 
IBM s PS 2 series 





Novation Inc.'s Parrot 1200 is compact, 
but offers many of the features found on 
larger external modems. 

adds a parallel port and a Micro- 
soft InPort mouse interface. 

The single-slot card features 
a 16K-byte memory cache that 
works in conjunction with the 
accelerator, and the board has a 
socket for an optional 80287 
math coprocessor. The memory 
cache can be disabled from the 
keyboard. 

PC Technologies says that a 
16-bit video BIOS increases 
graphics processing speed and 
provides full IBM EGA soft- 
ware compatibility. The 286 
Rainbow Plus also emulates 
CGA, MDA, and Hercules vid- 
eo adapters. 

List Price: 286 Rainbow Plus. 
$945. Daughterboard with parallel 
port and mouse interface. $50. 
Requires: IBM PC, PC-XT. or 
compatible. PC Technologies Inc.. 
704 Airport Blvd. . P.O. Box 2090. 
Ann Arbor. MI 48106; (800) 821- 
3086. 

CIRCLE 443 ON READER ^RVICE CARO 


Editor’s Toolkit Adds 
Writer’s Aids to Word 
Processing Packages 

Bestinfo, maker of the popular 
Superpage publishing software, 
has introduced The Editor's 
Toolkit, a collection of memo- 
ry-resident programs that aid in 
writing and editing. 

In addition to a spelling 
checker and thesaurus, the $250 
package includes a usage alert 
feature that flags 1,600 com- 
monly misused words. 

A compare facility allows 
you to compare two existing 
files and embed notes in one of 
them to report differences. 

A readability checking fea- 
ture compiles statistics on the 
average number of words per 
sentence, the average number of 
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syllables per word, and other 
readability characteristics. 

The Editor's Toolkit is de- 
signed for use with XyQuest's 
XyWrite III word processor, but 
Bestinfo says that the package 
will run with other major word 
processors. 

List Price: The Editor's Toolkit, 
S250. Requires: Compatible word 
processor. Not copy protected. 
Bestinfo Inc., 1400 N. Providence 
Rd.. #117. Media. PA 19063; 
(215)891-6500. 


CIRCLE 441 ON READER SERVJCE CARD 


$595 A-Sized Digitizer 
Works with CAD, Other 
Graphics Appiications 

CalComp has introduced a new 
low-priced digitizer that is com- 
patible with popular CAD pack- 
ages such as Autodesk's Auto- 
CAD and with graphics 
packages such as Lotus’s Free- 
lance. 

The $595 DrawingBoard is 
an A-sizcd digitizer that has an 
active digitizing area of 12 by 
12 inches and selectable resolu- 
tion up to 1.016 lines per inch. 
The digitizer is aimed at CAD 
applications, according to Cal- 
Comp, in addition to desktop 
publishing or other uses that 
may require menu selection or 
actual sketching of artwork. 

List Price: DrawingBoard, with 
pen stylus. $595. Requires: Serial 
port. CalComp, 2411 W. La Palma 
Ave., Anaheim. CA 92801; (800) 
CALCOMP. 


Manzana’s Add-on 3y 2 -Inch Microfloppy 
Drives Feature 1.44-Megabyte Capacity 


List Price; 3Fivc Drive Plus, 
internal version. $325; external. 


Small disks with big capacity 
may be in your PC’s future. 
Manzana Microsystems has 
introduced three new 3 '/ 2 -inch 
replacement floppy disk drives 
with formatted storage capacity 
of 1 .44 megabytes. 

The $325 3Five Drive Plus 
internal system fits in a standard 
half-height drive bay and is con- 
nected to the floppy disk con- 
troller with the existing cable. 

Two external units connect 
to the host 80286 or 80386 PC 
through .Manzuna’s MUX 
adapter card, which itself in- 
stall' in a slot. The card allows 
connection of the external flop- 
py without loss of existing inter- 
nal floppies. The external drives 
cost $475 for a host-powered 
system and $595 for a self- 
powered version. 

The disk drives come with 
Manzana’s SFive software, 
which allows the disk drives to 
access the higher-capacity 3'/2- 



drives from Manzana 
fS325 for internal 
drive) can format 
[I floppy disks for 1.44 
m megabytes of data. 


read, 
write. 
and for- 
for 
1.2 mega- 
bytes. 

720K bytes. 360K bytes, 
and t80K bytes, in addi' 
tion to 1 .44 megabytes. 


inch storage formats, using 
DOS 2.0 or later. 

Manzana Is also bundling 
Design Software's Backup 
Plus, a hard disk backup pack- 
age, with the disk drives. 

Manzana says that the new 
1.44-megabyte disk drives are 
both upwardly and 
downwardly compati- 
ble with existing disk 
formats. They can 


host-powered version. $475; 
external, self-powered version. 
$595. Requires: 80286- or 80386- 
ba.sed PC. DOS 2.0 or later. 
Manzana Microsystems. 7334 
Hollister Ave.. Suite B. Goleta, CA 
931 18; (805) 968-1387. 
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cease, the device shuts off the 
power to the remotely accessed 
PC, after allowing enough time 
for the computer to close all 
files. Both the modem and com- 
puter circuits have line surge 
suppression. 

List Price: Modem Power, $280. 
Requires: Hayes-compatible 
modem. Imagincering Inc.. P.O. 
Box 601, Melville. NY 11747; 
(516)549-4558. 
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Hardware Has Demote 
Phone Access to PCs, 
Line Surge Suppression 

Imagineering has introduced a 


telephone-accessible device 
that can power-up remote PCs. 
The $280 Modem Power senses 
incoming telephone rings and 
then turns on the power to the 
PC. When all communications 


Modem 
Power is a 
device that 
allows remote 
powering-up 
ofPCs 
through a 
phone line. 


Thomson Unveils Color Graphics Adapters 
That Use Texas Instruments Coprocessor 


Thomson Consumer Products 
Corp. has announced three 
graphics adapters that combine 
high performance with competi- 
tive pricing. The Thomson En- 
hanced Graphics Adapter is 
compatible with the IBM EGA 
standard, Thomson says, and 
oflers resolution of up to 640 by 
350 pixels for color or mono- 
chrome graphics. Text resolu- 
tion is as high as 720 by 350. 

The “Ultra” version of the 
EGA provides 640 by 480 reso- 


lution with 16 simultaneous col- 
ors. It emulates the EGA on 
IBM monochrome displays 
with 16 shades of gray, and it 
emulates the CGA with four 
levels of gray. 

Thomson claims that the Ul- 
tra EGA provides the most pow- 
erful implementation of Micro- 
soft Windows that is available 
on an EGA. Among the hard- 
ware features are a cursor up to 
32 by 64 pixels in size and the 
ability to read, modify, or write 


to video memory. 

The Advanced Graphics 
Controller uses the Texas In- 
struments 32-bit 34010graphics 
chip, which offloads most 
graphics functions from the 
PC’s processor. Thomson says 
the performance of the chip is 
enhanced by the addition of a 
256K-byte cache memory and 
32 internal registers. The Ad- 
vanced Graphics Controller has 
an automatic-switching 8/ 1 6-bit 
bus to ensure compatibility with 
PCs and XTs as well as 80286- 
based machines. EGA compati- 
bility is available through a pig- 


gyback hardware option. 

The controller oHers resolu- 
tion of 640 by 480 with 64 col- 
ors displayed simultaneously. 
Monochrome resolution is 
1.024 by 768. 

List Price: Enhanced Graphics 
Adapter. $295; Ultra EGA. $495; 
Advanced Grai^ics Controller. 

$ 1 , 1 95 . Optional EGA module for 
AGC, $250. Thomson Consumer 
Products Corp. , 5731 W. Slauson 
Avc.#m. Culver Cily.CA. 
90230; (213) 568-1002. (800) 325- 
0464. 
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Actw Gives m^rosoft Wh^ows 
Pn^rmmers a Third Choice 


BYJ.H. SMITH 
Until now, if you wanted to 
write a Microsoft Windows ap- 
plication, you used C or assem- 
bler. There’s now a third 
choice. The Whitewater 
Group’s Actor lets you develop 
Windows programs interactive- 
ly from within Windows (also 
see "Windows Shopping: Ap- 
plications for the Environ- 
ment,” page 271). 

Actor is an “object-orient- 
ed” language very much like 
the Smalltalk language (see PC 
Magazine, First Looks, page 
53, Volume 5 Number 19) but 
with a Pascal-like syntax. Ob- 
ject-oriented languages are a 
natural for Windows' message- 
passing implementation, and 
make it easier for a programmer 
to build on existing code. 

With Actor comes a wealth 
of classes to build on. You’ll 
find Windows objects (menus. 


buttons, lists, rectangles, poly- 
gons, ellipses); the SmallialkJV 
pantheon of collections (arrays, 
sets, and more); even support 
for lexical analysis and parser- 
generator tables if you want to 
write a compiler. 

The Actor development en- 


vironment uses mostly p>op-up 
windows. Programmers can 
easily browse and modify Actor 
source code. 

Two debuggers are includ- 
ed. So are tools to profile your 
programs' speed and trim an ap- 
plication down to size. 



Actor, an object-oriented language with a Pascal-like syntax, is ideal for developing 
Windows applications . 


HANDS ON 


F A C T 
Bffira FILE 


Actor 

The Whitewater Group Inc. 
Technology Innovation Center 
906 University PI. 

Evanston. IL 60201 
(312)491-2370 
List Price: $495 
Requires: 640K RAM. hard 
disk. Microsoft mouse or other 
Wm^/oH’s-compatible pointing 
device. WinJowi-compatible 
graphics display and adapter. 
DOS 2.0 or later. 

In Short: An interactive pro- 
gramming environment for de- 
veloping Windows applica- 
tions. You can write Windows 
programs much faster with Ac- 
tor than with C or assembly lan- 
guage. Not copy protected. 
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For Windows applications 
programmers, the choice should 
be clear. If execution speed is 
critical, use C or even assem- 
bler. But if you’ve got to write it 
fast. Actor will save you a lot of 
sweat, pain, and time. jS 


HC40 Ibid Disk: One of the Fastest 


m 
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BY WINN L. ROSCH 


The fastest hard disk that you 
can attach to your AT — that's 
the claim Core International 
makes for its new HC40 drive. 
The figures took amazing — an 
average access time of 8 milli- 
seconds on Core’s benchmark 
tests, compared to 40 or so for a 
stock AT hard disk. 

While those numbers do re- 
veal some clever engineering, 
they are misleading. Rather 
than speeding up the HC40 to 
make your data processing go 
faster. Core has merely boosted 
the disk’s performance on activ- 
ities tested by common bench- 
mark tests. 

The most common yardstick 
for measuring disk speed is 
called average access time. In 
theory, this figure should indi- 


cate how quickly the disk drive 
can find any random byte writ- 
ten on the disk. 

Core uses clever software to 
make test programs think that 
the HC40 disk is arranged dif- 
ferently from its physical 
layout— 4he drive acts tike it has 
been cut in half and stacked on 
top of itself. The number of 
tracks is cut in half and the head- 
count doubled. As a result, the 
tested average access times are 
cut just about in half. Unfortu- 
nately, this trick does nothing 
for the actual performance of 
the drive. 

All that said, the Core HC40 
is probably the quickest 40 me- 
gabytes of formatted disk stor- 
age you can add to your AT. 
Based on a fast-access Control 
Data hard disk and a Scientific 
Micro Systems 8600-serics con- 
troller, the system uses the new 
ESDI (enhanced small disk in- 


terface) system, which transfers 
data to and from the disk at 10 
MHz, double the speed of the 
ST506 interface us^ by IBM’s 
hard disk and controller. 

The voice coil actuator in the 
Control Data drive is about 
twice as fast as the stock AT 
harddisk. 

The SMS controller replaces 
the stock controller in your AT 
and takes command of your 
floppy disk drives as well as the 
Core disk. (The 16-bit bus full- 
length board is low enough to fit 
into the XT Model 286 as well 
as the AT.) 

It keeps up with the fastest 
drives you can connect to your 
AT — which, incidentally, in- 
clude the Core HC150 and the 
Emerald DOS 150-3000, both 
150-megabyte units based on 
Control Data drives and SMS 
controllers using the ESDI in- 
terface. 


F A C T 
ffiaJ F I L E 


Core HC40 
Core International 
7171 N. Federal Hwy. 

Boca Raton. FL3343I 
(305)997-6055 
List Price: Core HC40 drive 
only, $995; ESDI controller: 
$595 with floppy conuollcr; 
$545 without floppy controller. 
Requires: AT or compatible. 
DOS3.0or later. 

In Short: A 40-mcgabytc. 
high-speed hard disk system 
that uses a 10-MHz ESDI inter- 
face and one-to-one sector inter- 
leave. 
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You should choose the Core 
HC40 if you need really quick 
data access, but do not base 
your decision solely on test re- 
sults. [29 
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See What You Can Do 


Fontasy printed all of thcM:. 


P resentations! Newsletters! 
Flyers! Signs! Overhead foils! 
Invitations! Menus! Logos! 
Announcements! Banners! Layouts! 

When you need a good-looking visual 
quickly, you need FONTASY — superb 
typefaces, drawing, and pictures in one 
easy-to-use package. 

FONTASY gives you a “what-you-see-is- 
what-you-get” picture, as you type and 
draw on the graphics screen of your IBM-PC. 
You can create a page at a time, see a mini- 
picture of it. print it. and save it on disk. Page 
size is limited only by memory, not by screen 
size. 

Highlights 

Proportional space, justify, kern, boldface, 
re-position, magnify and shrink, black/white 
reversal, rotate, mirror image, lines, rec- 
tangles, ovals, draw, fill-in, undo (and un- 
undo), on-line help, 200-page book, and easy 
control from keyboard or mouse. 

Fonts and clip art! We have hundreds of 
low cost Add-On typefaces and pictures in 
our growing library, and will be happy to send 
you free print samples on request. 



"Anyone who needs quick, in-house 
production of flyers, banners, hand- 
outs. and newsletter-type documents 
will enjoy Fontasy.” — Robin Raskin. 
PC Magazine, May 13, 1986 
“ . . excellent desktop publishing 
program.” — Jerry Pourneile. BYTE, 
September. 1986. 


818 - 765-4444 

7248 Bellaire Ave., Box 560 
No. Hollywood. CA 91603 0560 

Name 

Address 

City. State. ZIP 

Visa/MC 


Equipment Needed 

IBM'PC, XT. AT or true compattble (CompAq, etc ) with 
IBM or Htrculet graphlct Ad«pter sad graphict monitor 
256K memorv needed for partial pages. 512 640K 
recommended for full pages on most printers 
Mouseoptional MS DOS 2 10 or above 
FONTASY supports IBM Graphics Pimter. 
Proprlnter. Epson FX JX. LX. MX. RX. and 
LQ. C Itoh 8510. 1550. 1570. Prowriter Jr. 
H P LaserJet. LaserJet-Plus, ThInkJet. Microline 
92-293 lisatrvc or IBM compatible). Gemini 
lOX. 15X; Radio Shack DMP 105 430. 2100; 
Ricoh Laser. Toshiba 351, 1340 1351. Star, and 
rrsost IBM ' Epson compatible printers 


Money-Back Guarantee 

FONTASY Is not co^^-protected and has a 30- 
day mcmey-back guarantee. To order the best 
bargain in desktop publishing software, call 


“T 


FONTASY $69.95 

Tax 

Shipping 

Total 

. Comparty _ 

. Telephone _ 


Computer _ 


- Memory _ 


. Exp. Date . 


Terrru M/C. Visa, checks. Please add $3 CiO shipping and handling in U S or 
Canada, $15 00 overseas. $2 00 for C O D, and sales tax In Calif 
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Ribase (i^a0cs Strikes a SKck 
Bahiwe Between Ease, Power 


HANDS ON 


BY MITT JONES 
You can start kicking yourself 
now if you use an R:base data- 
base but didn't hold out for Mi- 
crorim’s graphics offering be- 
fore buying a charting program: 
R:base Graphics has arrived. A 
few limitations aside, the new 
member of the R. base family is 
a welcome addition. 

Rather than force you to 
choose a graph type before you 
specify data, the menu system 
first guides you through the cre- 
ation of a line graph. You begin 
by specifying a data source — 
either an Ribase database or 
ASCII data file. A full-screen 
editor helps you create a file if 
need be. Then you choose the 
fields you want graphed, choose 
a sorting order, and set condi- 
tions for any of the fields. 
Ribase Graphics displays a line 
graph with labels and a legend. 

If you’ve ever toiled at the 
keyboard for hours getting your 
data just right for a graph . you ' 1 1 
appreciate the Ribase Graphics 


data reduction features. You 
can sort and group fields, make 
use of conditional operators to 
weed out unwanted values, and 
create new variables for graph- 
ing. all without leaving Ribase 
Graphics. Standard mathemati- 
cal operators and over 50 prede- 
fined functions let you define 
variables to suit your needs. 

Ribase Graphics boasts an 


impressive array of annotation 
features. You can enter text 
anywhere on a graph, edit la- 
bels. and move the legend. 

The big disappointment is 
Ribiise's color support. Though 
it supports EGA resolution. 
Ribase does not support full 
EGA color. The result? Ribase 
offers only 14 colors, of which 
you can display only 4 at a time. 



C4|w:it<j BrMUoyn kv UiC4lion 


Opmtlni Lewis.' IS recllitlet 

rrwUict (teee ik«) 

j 1 Captcitv 


29.82< »«tUi 


loise HaIUb Denver fortUn 
Locution 


1966 C«plt4l OutUy 
locAtion 


OpeiNition Levels 
Percent of Cepecity 


ootUy 


$l.!l $3.il $l.e SS.B 

Outley (nilliotts) 


BoIm DsIIas DenverPortUn 
Loc«tioe 


Allhough R:basc Graphics gives you some control over color selection, you are limited 
to four choices among the foregrttund colors. 



FACT 

FILE 


Ribase Graphics 
Micnmm 
P.O. Box 97022 
3925 159th Ave. NE 
Redmond. WA 98703-9722 
(206) 885-2000 
List Price: $295 
Requires: 5 1 2K RAM. hard 
disk. 

In Short: A powerful, easy-lo- 
master business graphics pack- 
age geared toward Ribase data- 
base users. 
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I wasn’t even very pleased with 
the color combinations avail- 
able out of those 14: you choose 
from*7 possible background col- 
ors and four combinations of 3 
foreground colors. I found only 
(wo color combinations 1 liked. 

Microrim designed Ribase 
Graphics for use with Ribase 
4000, 5000, and System V, so 
the package supports only 
Ribase database files and ASCII 
import/export. In keeping with 
(he Microrim tradition, it strikes 
a nice balance between ease of 
use and flexibility. 


Zylndex2.2:A Word 
Cruiwlwr’s Drem 


HANDS ON 


BY M. PA VIP STONE 

One problem all PC users face is 
keeping track of their files. 
Whether you use floppy disks, a 
hard disk, or removable car- 
tridges. the problem only gets 
harder as your collection of data 
gets larger. 

Enter ZyLab Corp.’s Zyln- 
dex, an indexing and retrieval 
program. Give Zylndex the 
name of the file and it will find 
it. display the contents, and tel) 
you where it is. Give it a search 
word or phrase and it will find 
all files that include the phrase. 
Zylndex has been helping to find 


lost files for years, but (he latest 
version does the job even faster. 

Using Zylndex is a two-step 
process. First you index (he 
files, then find and retrieve 
matches. You can add new files 
to the index, and you can rein- 
dex files that you’ve changed. 

Zylndex has a reputation for 
speed, but ZyLab Corp. claims 
that Version 2.2 is faster. In my 
tests, a search for “printer” 
took 4.8 seconds with 1.5 me- 
gabytes of files indexed. More- 
complicated phrases or the use 
of wildcards can increase the 
time substantially. With “print- 
er*’’ as the keyword, the time 
jumped to 1 1 . 1 seconds. 

Unfortunately . Zy/«</e.r’s in- 


dexing process is far more time- 
consuming. taking roughly 2 
minutes per lOOK bytes. This 
means you will want to index 
only your archived files. 

Zylndex will search files 
written in ASCII or with any of 
these word processors: Word- 
Perfect, WordStar, MultiMate, 
Microsoft Word, Volkswriter 
Deluxe II, PFSiWrite, Smart 
Word Processor, OfficeWriter, 
Spellbinder, and DisplayWrite 
2 and J. 

At $695 for the Plus version 
of Zylndex, the program is 
clearly aimed at serious word 
crunchers who need the capaci- 
ty to index I5.0(X) files. But 
there is also a Professional ver- 
sion (indexes 5,000 files) and a 
Standard version (indexes 5(X) 
files). If your collection of text 
files is large enough, the ques- 
tion is not whether you can af- 
ford Zylndex, but whether you 
can afford to be without it. ^ 


F A C T 
iftal F I L E 


Zylndex, Version 2.2 
ZyLab Corp. 

233 E. Erie St. 

Chicago, 1L6061 1 
(800)544-6339 
(312)642-2201 (in III.) 

List Price: Standard version. 
$145; Professional, $295; Plus, 
$695. 

Requires: 256K RAM. two 
disk drives, DOS 2.0 or later. 

In Short: This indexing and re- 
trieval program offers fast re- 
trieval of text files once they’ve 
been indexed. It will let you find 
your archived files with mini- 
mum fuss, and it will let you cut 
and paste information from 
multiple files into a single work- 
ing file. Not copy protected. 
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Introducing 

a new personal computer 
that does something 
no other portable this small 
can do. 


Everything. 



comPAa 


It simply works better 


The new COMPAQ PORTABLE 
IIT” represents the most power 
and performance ever to fit in a 
pacl^ge this small. What makes 
it remarkable is that we sacri- 
ficed nothing to accomplish this 
feat. It's the world's smallest full- 
function personal computer with 
all the advanced capabilities 
you’d expect to find in a high- 
performance desktop computer. 


At 18 pounds, and half the size of 
our original portable, it is clearly 
the ultimate in portable comput- 
ing today. 

It features advanced 12-MHz 
80286 technology that enables 
you to rim programs written for 
8-MHz personal computers up to 
50% faster without sacrificing 
compatibility. And it offers 
enough RAM to satisfy even the 


most demanding users. It comes 
with 640 Kbytes standard and is 
expandable to 6.6 Megabytes 
without touching one of its two 
attachable full-size expansion 
slots. Plus it offers an optional 
20- or 40-Megabyte high-speed 
internal fixed disk drive. & now 
you don't have to resort to exter- 
nal add-on drives that make por- 
tability difficult. 


It feds like we left 


new COMBVQ 
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’ 12-MHz 80286 ' 
microprocessor 
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Full-size, detachable, 
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Uses industry-standard t 
5*/*" diskettes 




We didn't stop there. Notice 
the full-size stanclard keyboard 
with a numeric keypad. The 
industry-standard 514-inch disk- 
ette drive compatible with the 
rest of the business world. The 
full-size, adjustable 640 X 400 
high-resolution plasma display, 
which conveniently provides text 
and graphics on one screen. Even 
an optional internal modem. 


With the COMPAQ 
PORTABLE III, there are simply 
no trade-offs. Using ingenious 
methods to streamline the tech- 
nology, like surface-mounting 
chips on boards, we combined 
full-functionality with enhanced 
portability. Which reaffirms the 
status of Compaq* as the world 
leader in portable personal 
computers. 



something out of the 
PORTABLE III. 





OptTonaT, attachable 2-slol Memory expansion 20-Mb6r 40-Mb 


expansion unit 


up to 6.6 Mb drive 

8-MHz 80287 coprocessor 
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640 X 400 high-resotution plasma display Shock 

mounts 


standard layout keyboard 



Optional internal modem Switchable 1 10 or 220V 

power 
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Built-in interfaces for adding peripherals 


Numeric keypad 


Real time clock 


SW'inch 1.2-Mb 
diskette drive 

camPAa 


It simply works better 








No other portable computer har- 
nesses as much power, speed, 
readability, memory, storage, 
and built-in industry-standard 
features as the new COMPAQ 
PORTABLE III. 

Most other portables and 
laptops use much slower micro- 
rocessors. Most don't offer 
igh-resolution displays or ex- 
pansion slots. Many don’t offer 


high-capacity fixed disk drives. 
And not one offers the rugged, 
patented shock-mounting tech- 
nology that's so important for 
the survival of a portable 
computer. 

'Their diskette drives are 
usually 31 / 2 " drives which make 
it impossible to use industry- 
standard 514" diskettes. 
Compaq, on the other hand. 


uses industry-standard fixed 
disk drives. And our drives 
maximize compatibility with 
your desktop personal com- 
puters, so you don’t have 
to transfer your data. Plus, our 
detachable full-size keyboard 
doesn't force you to use one 
that's small and cramped. 

Not one of our competitors 
can rival our memory and stor- 


It feels like the others 


They did. 


W' 


ity. The most RAM 
, is 2.6 Megabytes, 
looks very small next to 
our 6.6 MegalMes. Storage is 
, another story. The internal stor- 
age capacity of all our major 
canq>etitors put together can’t 
equal the storage capacity of a 
COME^ PORTABLE 01 
r'Wb even offer an attachable, 
portable expansion unit, with 


two full-size industry-standard 
slots so you can add features of 
your own. 

It stands to reason that if our 
competitors had included some 
of the features we offer, chances 
are they would no longer be por- 
tables. This might be why 
Compaq sells more portable 
computers than any other com- 
pany in the world. 






The new COMPAQ PORTABLE IB 
is actucdly half the size of our first 
portable. It’s also the fastest porta- 
ble computer in the world today. 

With a processing speed of 
12 MHz, its 80286 microprocessor 
is noticeably superior to most 
advanced-technology desktops. But 
processing speed, as most serious 


business users know, is only one 
facet of high performance. 

The greatest limiting factor 
of total system performance is 
the speed of disk drives. The fixed 
disk drives in the COMPAQ 
PORTABLE III are three times 
faster than most others, with an 
average access time of less than 


30 milliseconds. We also built in 
high-speed RAM. Tbgether, these 
eiihancements work with the 
high-speed processor to avoid 
system bottlenecks, thereby max- 
imizing information flow. You 
can even add an 8-MHz 80287 
coprocessor to accelerate math- 
intensive work. So now there's 


We run even faster since 



less wait, with less weight. 

The COMPAQ PORTABLE III 
is the most advanced portable in 
the world and offers the sophisti- 
cated user features normally asso- 
ciated with desktops. As with 
any computer we design, we 
make your needs our blueprint. 
Compaq gives you more function- 


ality, versatility, power, memory, 
storage, and performance to go. 

Through innovative design 
and engineering, we've built even 
more into an even smaller pack- 
age. So once again, Compaq has 
set a precedent, a standard by 
which all other portable comput- 
ers will be judged. 


we've lost a few pounds. 



It simply works better 






We obviously designed the 
COMPAQ PORTABLE III for the 
open road. But what makes it 
exceptional is that it can also 
hold its own on a desktop. Its 
speed, memory, and storage ca- 
pacity help it outperform most 
desktop PC’s. As an executive 
ower tool, it can handle your 
iggest spreadsheets and largest 
data bases. And its ability to net- 
work and communicate with 


mainframes will also surprise you. 

So perhaps it's not surprising 
that the COMPAQ PORTABLE 
III, like all of our portables, isn't 
just for people who are going 
places. It's also for those who 
appreciate a footprint that's 
nearly 50% smaller than the 
average desktop computer. This 
built-in versatility proves 
Compaq always has a better 
handle on personal computing. 


See the new COMPAQ 
PORTABLE III on a desktop 
near you— at one of over 3000 
Authorized COMPAQ Computer 
Dealers worldwide. 

For more information 
or the dealer nearest you, call 
1-800-231-0900 and ask for 
Operator 31. In Canada, call 
416-449-8741, Operator 31. 

©1987 Compaq Computer Corporation. 

All rights reserved. Printed in the U.S.A. 


This COMPAQ PORTABLE IH 
is so busy in the office, 
it doesn't get out much. 



It simply works better 



INTRODUCING FAST FORCED: 

NOW ANY SOFTW^ CAN RUN UP TO 10 TIMES FASTEST 


No more doodling while your database 
goes digging. Or lollygagging while your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 


CAN SOnmRE REALLY 
DO THAT TO SOFTWARE? 

Fast Forward can. Normally, your com- 
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer’s internal memory Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 

RftST FORWARD PERFORMANCE 

n With Fast Forward H Without Fast Forward 


dBase III 

3.15 minutes 
29.6 minutes 

(lest: Add and delete 22S record^ 

WordStar 3.3 

12 seconds 
40 seconds 

flest: Mow cursor ID end of 46 page document) 

Lotus 1-2-3 

21 seconds 
51 seconds 

(Itot; Load spreadsheet, 8 columns by 962 rows) 


All tests done on 640K IBM PC, 20 mega^e hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 


THE MORE YOU USE n; 
THE FASTER YOU GO. 

Once installed. Fast Forward works invisi- 
bly As you use data, it's automaticcdly stored 
in your computer’s memory-and instantly 
available the next time you need it. Programs 
requiring fi'equent disk access (like dBase HI) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 


PERFORMANCE HAS 
A NEW PRICE: $69.95. 


You can buy a faster computer Or an 
expensive accelerator board. But if you’re ready 
to turn on the speed without turning over a bun- 
dle of money, ask for Fast Forward. It’s fi-om 
the Mark Williams Company, makers of quality 
software tools since 19'76. And it’s available at 
your software dealer In the software depart- 
ment of your favorite bookstore. Or by calling 



1-800-MWC-1700.* 
And hurry Because 
it’ll be going fast 

In Dlinois: (312) 472-6659 

(Mark 
Williams 
’ Company 

1430 West Wightwood 
Chicago. Illinois 60614 


60-DAY 


MONEY-BACK 


GUARANTEE 
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See us at booth #406 

COfflDiK7Spring'87 

June 1-4, 1987 

Georgia World Congress Center 
Atlanu, QA 



ONIYECCELL- 
THE ECC-PROnaED 
MEMORYCARD- 
CAN KEEP YOU FROM 
BECOMING THEIR 
NEXTViaiM. 

If you’re a serious AT user, you live in 
constant fear of seeing this memor>’ error 
message: 


PARITY CHECK Z 


Thatls your friendly AT^ way of saying, 

“All your long hours of hard work just went 
down the lubes? 

About then you start suspecting gremlins in 
your AT’s memory. The fact is, these errors can 
be caused by ^single bad RAM bit out of a pos- 
sible miltioTL* The odds are gainst you. 

Whatever the cause, these memory crashes 
become more common when you add a lot of 
.AT memory or leave your system on day and 
night— like you do for network file servers, 
bulletin boards or host emulation. 

*Ba&ed un 16 megabytes of RAM. 


Now the good news. One memory card offers 
a solution to this potentially disastrous prob- 
lem: Orchidis ECCELL: And only ECCELL. 

KEEP WORKING WHEN 
THE CHIPS ARE DOWN. 

With ECCELL, you’re protected against 
lo.sing all your valuable work due to AT memory 
crashes. Only ECCELL uses an ECC (Error 
Correction Code) mechanism to continuously 
check for errors-and actually correct them 
before they can do any harm. No other AT 
memory card does th is. 

ECC protection has been available on main- 
frames and minicomputers foryears. Now 
ECCELL brings this sophisticated technology 
to the AT user. 


MAH lull inwfn Futins: ihnd 01, t Mqoiin" 


D0N7 PAY EXTRA 
FOR I/O PORTS YOU D0N7 NEED. 

If you need to connect mote peripherals, 
ECCELL offers optional serial/ parallel or dual 
serial ports. Unlike other cards, if you don’t 
need them, you don’t pay for them, 

ADD 3 MEGABYTES OF RAM 
PER CARD. 

Using multiple ECCELL cards, you can 
install up to 12 Megabytes of ECC-protected 
RAM, Installation takes only minutes, guided 
by an intelligent set-up program. 

So don’t become the next victim of the AT 
memory gremlins. Protect yourself with 
ECCELL. Call (415)490-8584 today. Or contact 


ECCELL 


ORCHIO(£UROPE)ITD. 

UNIT9A,lNTK-2, 

WAOEBQAO. 

BASINGSTOKE. HANTS. 

RG240NE. 

GREAT BRITAIN. 

TEl 02S6-47989a. 

TU 946240. 

REF 190233B0 
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HANDLE DOS, PROTECTED 
MEMORY AND EMS. 

ECCELL gives you conventional DOS 
memory up to 640K. Extended memory that 
supports protected mode DOS. And expanded 
memory conforming to the Lotus'/Intel/ 
Microsoft* EMS standard. Plus ECCELL can be 
used vdth pUier AT memory expansion cards. 





I QUICK LOOKS 


Lotus Putsthe WorUio YowW'aphs 


HANDS ON 


BY CATHERINE D. MILLER 
There's nothing like a map to 
help your audience get the pic- 
ture. Lotus Development 
Corp.’s Freelance Maps pro- 
vides maps for inclusion in the 
graphics presentations you cre- 
ate with Freelance Plus. 

Using Freelance Maps is as 
easy as retrieving a file — a map 
is retrieved like any file created 
with Freelance Plus. You can 
then use the editing capabilities 
of Freelance Plus to customize 
and integrate the map into your 
presentation. 

The five Freelance Maps 
sets are simply map libraries 
s{ored in the Freelance .DRW 


formal. The U.S. Counties and 
U.S. 3-Digil Zip Codes sets 
consist of outline and label 


maps drawn to both U.S. and 
state scales. 

The U.S. Major Cities & 



Lotus's Maps modulf works inside Freelance, lending the program' s graphics editing 
commands to maps. 


MSAs set has outline maps of 
the top MSAs (metropolitan sta- 
tistical areas) and maps showing 
where the largest cities are lo- 
cated. You won't find detailed 
maps of cities in this set. 

The U.S. Complete Set in- 
cludes congressional districts 
along with the three individual 
U.S. sets. The Continents and 
Countries set covers the rest of 
the world. 

List Price; Freelance Maps, 
individual sets. $145; U.S. 
Complete Set. $395. 

Requires; Freelance Plus, 384K 
RAM. CGAorEGA. two floppy 
disk drives (hard disk 
recommended). Not copy 
protected. Lotus Development 
Corp. . 55 Cambridge Pkwy. . 
Cambridge. MA02I42;(617)577- 
8500. 
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lhHd(Pak:A&abBagofBASID Tricks 


HANDS ON 


BY MITT JONES 


QuickPak, by Crescent Soft- 
ware, hands you a well-rounded 
collection of time-saving, tedi- 
um-sparing routines that you 
can plug into your own Quick- 
BASIC and BASCOM 2 pro- 
grams (a customized version is 
available for Turbo Basic). 

The package includes a mix- 
ture of BASIC subprograms and 
assembly language routines. 
The BASIC subprograms in- 
clude code to incorporate Lotus- 
like menus, bar menus, and 
windows into your BASIC pro- 
grams. 

Some of the assembly rou- 
tines — such as sort, search, and 
print string arrays rou- 
tines — simply offer greater 
speed than their BASIC coun- 
terparts. Others tap DOS and 
BIOS services that BASIC can't 
directly access. 

ReadSect and WritSect, 
which allow direct access to ab- 
solute disk sectors, are perhaps 
the most enticing of these. To 
write the contents of a SI2K- 
byte string to a sector you sim- 
ply call WritSect. passing the 


string name, drive letter, and 
sector number as arguments. 

The $69 package supplies 
assembly language routines in 
commented source files, object 
files, and a library file. To in- 
clude the routines in an execut- 


able file, you link the object 
files separately or load the li- 
brary into memory when you 
enter QuickBASIC. 

The program also has a 35- 
page assembly tutorial geared 
toward BASIC programmers 


and a pamphlet of programming 
tips. Not a bad deal at all. 

List Price: QuickPak, $69. 
Requires: QuickBASIC. 
BASCOM, orTurbo Basic. Not 
copy protected. Crescent Software, 
64 Fort Point St., East Norwalk. CT 
06855; (203) 846-2500. 

CIRCLE 427 ON READER SERVICE CARD 


Tm Clocks That Don’t Take l^i Skits 


'.y. 


HANDS ON 


BY JONATHAN MATZKIN 

Microsync’s dClock II or Inno- 
ventions' SideClock could be a 
timely purchase if you need a 
clock/calendar but don't want to 
sacrifice an expansion slot. 
They operate just like other bat- 
tery-backed-up add-in clocks 
but install without taking up any 
room on your PC’s bus. 

dClock II has a female edge 
connector that plugs into the 
back of your floppy disk drive, 
where the controller cable 
would normally go. The cable 
then plugs into dClock ll's male 
edge connector. The whole in- 
stallation takes about 5 minutes. 

SideClock installs different- 
ly. It does go in a slot, but it’s 


designed so that you can fit an- 
other add-in card in the same 
slot. 

The unit has a number of 
very delicate contacts that must 
be seated in the slot "just so" in 


dClock II (topi 
fits between a 
floppy drive 
and con- 
troller 
cable, 
while 
SideClock 
(bottomi coex- 
ists in a slot with any add-in card. 




order for SideClock to work 
properly. And once you’ve in- 
stalled SideClock. removing it 
and transferring it to another 
system is a dubious proposition . 

Software installation for 
both clocks is quick and 
straightforward. Both dClock II 
and SideClock work well, but 
SideClock definitely requires a 
bit more care in installation. 

List Price: dClock II. $69.95; 
SideClock. $59.95. 

Requires: dClock 11: internal 
floppy disk drive. DOS 2.0 or later; 
SideClock: expansion slot. 
Microsync lnc..P.O. Box 116302, 
Carrollton. TX 7501 1; (214) 788- 
5198. Innoventions Inc., 1669S. 
Voss. #880, Houston. TX 77057; 
(713)879-6226. 
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Lotus Development Corp. is among the many software publishers 
announcing support for IBM's Personal System/2 computers. Al- 
though these machines are DOS compatible and run PC-compatible 
programs, they require 3'/2-inch disks and offer additional graphics 
modes. Lotus has released new versions of Symphony, Free- 
lance Plus, and Lotus Express on both 5 '^-inch and 3'/2-inch disks; 
these new releases take advantage of new features in DOS 3.3 and 
the new video displays of the PS/2 line. Lotus also intends to offer 
3'/2-inch versions of HAL, Manuscript, and Metro. Registered us- 
ers of 1-2-3, Release l.Q\, Symphony, Release 1.2, Freelance Plus, 
and Lotus Express can upgrade to the 3 '/ 2 -inch disks for $30. Users 
of earlier releases can select 3'/2-inch media when ordering up- 
grades. For more information on the exchange or upgrade program, 
call (800) TRADEUP. Lotus Development Corp.. Cambridge, 
Mass.; (617) 577-8500. 

* * * « « 

Ashlon-Tate has begun shipping both 3'/2- and 5'/4-inch disk ver- 
sions of its software in one package, while continuing to ship the 
standard 5'/i-inch disk versions separately. The retail prices of the 
packages containing both disks, called Premium Packs, are $15 to 
$20 higher than those of the standard packages: dBASE III Plus and 
Framework II, $725; RapidFile, $420; MultiMate Advantage, 
$620; Chart-Master, $395; Diagram-Master, $365; Mt^Master, 
$415; and Sign-Master, $265. The Premium Packs also include a 
Personal Use Extension, which permits personal use of the software 
on another computer. Registered users can obtain the 3 '/ 2 -inch disks 
for $35; the Personal Use Extension is available for $25. At the 
same time. Ashton-Tate announced the removal of copy protec- 
tion from the Graphics Master series, which includes Chart-Master 
and Map-Master. Non-copy-protected disks are available to regis- 
tered users for $25 (5'/4-inch disks) and $35 (3'/2-inch disks). Ash- 
lon-Taie, Torrance. Calif.; (800) 367-8126. 

* * « « * 

WordPerfect. Version 4.2, MathPlan, Version 3.0, and WordPer- 
fect Library arc available in the 3'/2-inch disk format. Current users 
may upgrade to the new media by sending $25 along with their old 
floppy disks to WordPerfect Corp. . Update Dept. . 323 N. Slate St. . 
Orem, Utah; (801 >225-5000. 


The Kaypro 2ti6i MixJel 
C. reduced in price 10 
$2.995 . /i«K' comes niih a 
dO-menabyte hard disk 
drive, a lOt -key key- 
board. and WordStar 
4.0. 


IBM has created a stir 
amonfi the sofm-are de- 
velopers. who rush to re- 
lease new versions of 
their programs for use 
H’irA the Personal Sys- 
iem/2. 


Novell has announced that the new IBM personal computers are 
compatible as LAN workstations and file servers with Advanced 
NetWare 286, Advanced NetWare 86, and System Fault Tolerant 
NetWare Levels I and II, Version 2. 1 . The NetWare Workstation 
Software Kit, which has the floppy disks necessary for using the 
new machines as workstations, is free for subscribers to Novell's 
NetWire electronic information service. Others can order the kits 
for $50. Novell Inc., Provo, Utah; (80I)379-59(X). 

***** 

New versions of SuperCalcd, SuperProJect Plus, and Ea.syBusi- 
ness Systems accounting software modules are available on 3'/2- 
inch disks. SuperCalc-d, Version l.l. can display graphics on 
IBM’s PS/2 Mcxlels 50, 60. and 80 in the 256-coIor VGA display 
mode. All packages from Computer Ass(Kiates currently in distri- 
bution include both 5'/4- and 3'/2-inch disks; registered users who 
want the 3'/i-inch disks for the PS/2 can upgrade for free if they are 
covered by the maintenance plan or if they purchased the programs 
after February I . There is a $20 fee for al I other users . Computer As- 
s(x:iates Inc., San Jose. Calif.; (408)432-1727. 

***** 

ZSoft Corp. has introduced new versions of its software prtxlucts 
for use with the IBM's PS/2 computers. PC Paintbrush, PC! Paint- 
brush Plus, and Publisher's Paintbrush now arc compatible with 
the Mixlel 30 in 640 by 480 resolution. 2-co)or mode and in 320 by 
200 resolution. 256-color mode. The software also works with the 
Mcxiels 50 and 60 in 640 by 480 resolution, 4- and 6-color modes. 
Registered users can upgrade to the new versions (3 V 2 -inch disk for- 
mat) for $35, $40. and $55, respectively. ZSoft Corp., Marietta, 
Ga.; (404) 980-1950. 

***** 

Kaypro Corp. has reduced the price of its 286i Model C AT compat- 
ible by $1,000. to $2,995. In addition, the Mode) C now comes 
standard with a 40-megabyte hard disk drive; WordStar, Version 
4.0; and a 101-key keytoard. The Kaypro 2861 Model A, priced at 
$1,995. also includes WordStar 4.0 and the new keyboard. Kaypro 
Corp., Solano Beach, Calif.; (619) 481-4300. 

***** 

In brief: Open Access //supports thePS/2's 256-coIor mtxle. Soft- 
ware Products International, San Diego. Calif.; (800) 621- 
7490 . . . Hewlett-Packard has reduced the prices on its HP Vectra 
personal computer Models 50 and 60 by 1 5 percent. The Model 50 
was reduced from $4,695 to $3,995, while the Model 60 dropped 
$700, to a price of $4,795. Hewlett-Packard Co. . Palo Alto, Calif.; 
(800)367-4772. Sfi 
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Q&A.OUR 

^IROED 

HUNUmGR 

WSJUST 



!?IW0RD 
PROCESm* 


It’s a red letter day for 
file manarement . . . 

SoftmreDigest, the 
independent testing service, 
just rated Q&A™ Version 2: 
word processor. 

Q&A beat the 
best stand-alone 
word processors 
includmg PFS: 

Professional 
Wnte, Multi- 

Mate, Microsoft Word, WordStar 2000 -i- , and Word Perfect. 
Since Q&A is also Software Digest 's # 1 file manager, it be- 
[jJG comes the only integrated software ever to berated#! 
Ijyj in two categories.* And once all of you find out, we tWnk 
EDITOR’S those stand-alones could get awfully lonely. 
CHOICE Easy-to-use yet flexible file management. And fast, 
fiill-featuted word processing. Q&A combines the best of both 
to deliver a whole new way to keep track of p^ple and informa- 
tion. Manage client lists, personal databases, inventop', tax rec- 
ords, expenses and more. Do customer mailings, write letters 


and proposals, include 1-2-3 
spreadsheets and graphs in 
documents, you name it. With 
our integrated personal file 
manager/word processor, 
custom form 
letters just don’t 
get any easier. 
All this plus ad- 
vanced fea- 
tures like 
The English 

Language interpreter and special hot-links to Lotus make QM 
the value leader in personal software. For now and as your 
needs grow. In both file management and word processing.! 

Call today. We’ll send complete informatioa and while sup- 
plies last, a fiee demonstration disk 
[suggested retail $10). #1 file management 
#1 word processing. That’s a two-for-one 
offer you can’t find anywhere else. 

(800) 443-0100 EX.499P 



The File Manager, With a Word Processor, That Understands Engtish 


S^K4ANTEC- 10201 Torre Avenue • Cupertino, CA 95014 • (408)253-9600 

*Mlimnrlhgntpiikluknhf»d l^kMdi m f* iua m rmtUsframThtNaltamtlSiifhMrTTeiliiig Lt ib o ralonn, an indtpendml. non-esdutrlumg-fnitdetlortiiitualton QAAmasninM 01 mFileMasuurmrntiHlheFehruary U/MBissmeamdtl m 
HW# FncnsiHt imjtmtitri IM? For cimflrU report rtpnmi mfo etU ISIM)>223 Tl93 iMOia2-T3IStmPA '<.'aUherrrylam-<miii$igrmi>ofitn l‘FS.I'F$PrutnsumalSfnn,Wo^Uirandka(n<if^ QiAualraidfma^^SfmmltrCorp 

tUkrt^n d m c ts an fr wi w r *; af tmr rr i ftnlym hmUrrs. C IXTSy n ^ m ln Corp. 
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Media Notes I: 
Power Tools for 
Power Users 

A briKhure for pRispcclive ad- 
vertisers in a computer news 
tabloid shows an executive be- 
hind a desk plastered with the 
usual props — Italian lamps, a 
high-tech phone instrument, 
and multiple PC monitors — stu- 
diously absorbing a copy of the 
newsprint tabloid. 

The ad copy reads: 
"{/nfoWorld gives) demanding 
PC managers what they depend 
on to make decisions — accur- 
ate. timely, and comprehensive 
coverage of the latest develop- 
ments in a notoriously fast- 
changing business.** 

What program is our execu- 
tive with the ink-stained hands 
running on his PCs? Cassette 
BASIC. 


Media Notes 11 
Speed JtrNi Hurts 

“(Michael Del! of PC's Limit- 
ed) plans to introduce his com- 
pany’s 80386. with a speed of 
16-20 megahurts. (That’s ex- 
plained by a sptikesman as be- 
ing *16 times as fast as IBM's 
PC and twice as fast as its 
AT.’)’’ 

— Texas Business. Novem- 
ber m6 

Media Notes III: 
Esher, Take a Bow 

“Computer software maker 
Ashton Tate said yesterday 
its . . . sales rose dramatically 
to .$210.8 billion from $16.6 
million in 1985." 

— Oakland Tribune. March 
4. 1987 


Quality Control 

A silver slicker attached to the 
back cover of Zenith’s 1986 an- 
nual report proclaims. “The 
quality g(Ks in before the name 
goes on." The slicker hides a 
misspelled version of the same 
slogan. 


The Spell Checker 
Never Beeped 

Excellence Defined 
“If your kmking for the best in 
EGA graphics business presen- 
tations or simply the best paint 
program available — EGA Paint 
is the answer." 

—RtX SoftWorks ad 


Teknekron, a Berkeley. Calif., investment/high-tech firm, adver- 
tised in The Wall Street Journal fora Hedge Fund Manager, a “bril- 
liant PhD graduate in mathematics, statistics, operations research, 
or the physical sciences. . . . The Individual we seek should also 
have outstanding programming skills and a capacity for shelving ex- 
tremely difficult problems in a creative way.” 


Princeton Graphics 




A magazine ad for Toshiba's T3 1 00 portable AT compatible ( ’ ‘To- 
shiba. Beautifully Intelligent. “) features Princeton senior Brwke 
Shields silling at her desk with paper, pencil, composition btxik. a 
paperback edition of Madame Bovary <a future role?), and the 
$4,199 Toshiba that’s helping Princeton’s most famous virgin with 
her composition. The T3i(K) screen depicts a mysterious 3-D Per- 
spective graph, none of whose axes are labeled. 

The TSlOO's owner ffot into Princeton without learning proper 
use of the comma: 

“When some people l(x>k at me they don’t get past my lcx)ks. 
But I’ve learned that what you .sec on the surface, [sic] isn’t as im- 
portant as what’s beneath it." 

You thought of it as a sex object, but then, you never dreamed it 
weighed 2 .(XX) pounds: 

“I’m a college student, a business woman and smart enough to 
know gtxxl kxiks can only get you so far. That's why I own a To- 
shiba laptop computer. It has the beauty, but it also has the brains. 
Because behind that sleek, perfectly proportioned chassis is a ton of 
technology. ” 

h's more flattering to the cheekbones, loo: 

“And a spectacular, high-resolution gas plasma display . . . 
lets you work for hours without getting squint lines." 

Why your PC. your XT. your AT. and you will never get next to a 
certain college student and businesswoman: 

“I'm interested in my future. And that’s why 1 wouldn’t have 
anything but a Toshiba silling next to me." 


Advertising: Do as I Say, Not as I Do 

“It is very important that the information for the Inventory Control 
Mtxlulc is accuartely entered and maintained. Accuracy cannot be 
overemphasized!" 

— Training guide. Micro MRP (emphasis theirs). 


Heard or seen anylhinx offbeat, unusual, or just plain dumb about the computer indus- 
try? Send your offerings toCommunigu/s. PC Magazine. One Park Avenue. New York. 
NY I(X>I6. or .MCI Moil 1.^7-9.101 . Contributors receive S50 and a PC Magazine T- 
shirt. Plea.sedon’lsubmitany more enirirsfor sloppy drives, cereal printers, or haze 
modems. In case of duplicate entrtes. the earliest postmark prevails. Sorry, hut entries 
cun' the acknowledged. 

Winners this issue. .Stephen Manes iBnwke Shields). Paul Somerson (InfoWorld 
promo), David Poole (Michael Dell). .Steve Offner I accuracy). Lowell Allen IRIX 
SoftWorks). Karel Newman I Ashion-Tate). R. D. Milne fproblem shelver). 
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MAXIMIZE YOUR 
MULTISYNC 



A few will take you to here... 


But now you can maximize your MultiSync- 
with Genoa’s SuperEGA"'. . . 


and SuperEG A HiRes7 
both with AutoSync'‘! 


15.75 KHz 18.75 KHz 21 .8 KHz 30.0 KHz 31.5 KHz 35.0 KHz 


CGA 
320 x 200 


MDA 

EGA 

PGA resolution 

CGA 

CAD/CAM 

(Hercules) 

640 x 350 

640 x 480 

DoubleScan: 

800 x 600 

720 x 348 

1056x352 

Driversfor: Lotus 1-2-3, 

320 x 400 

Driversfor: AutoCAD, 


132 col. X 44 

AutoCAD, GEM, Windows, 
and Desktop Publishing 

640 x 400 

Windows, GEM, and 
Desktop Publishing 


Now you can maximize your MultiSync monitor — with a 
SuperEGA card from Genoa. SuperEGA gives you CGA (including 
double-scan!), MDA (Hercules), EGA, and PGA resolution — 
and 132 columns. Or you can get the SuperEGA HiRes card for 
your advanced CAD/CAM and desktop publishing applications. 

Both SuperEGA cards feature AutoSync; they automatically 
synchronizewith all Multisync speeds, from 15.75 up to 35 KHz. 

The SuperEGA HiRes is the only EGA board with 800 x 6(K) 
resolution, and it comes with the drivers you need for CAD/CAM 
and desktop publishing. 


For all your graphic applications, you can count on SuperEGA. 
We've maximized the MultiSync! 

Call or write: Genoa Systems Corporation, 73 E. TVimble 
Road, San Jose, CA 95131; Telephone: 408-432-9090, FAX: 408- 
434-0997, TELEX; 172319 
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Genoa 

SYSTEMS CORPORATION 



O 1987 GcfMia Systems (k)qxiratton. Supcrl-X>A. SuperELiA IIIRc.s and AuloSync are trademarks uf Genoa Systems (Xxrporation. MultiSyne' b a trademark NEG tlome 
Elccironics. Lotus 1 •2-5-LotU5 Development Corporation; Hercules-Hercules Computer Technology; Windows-Microsoft; GEM-Digital Research; AutoCAD-AutoDesk. Inc, 





THE FASTEST 

TO AN 



ALPS P2(MHt 




250 CDS 


le ALPS P2100'^ is our 
fastest, flying through drafts at 400 
cps, memos at 200 cps and letter- 
quality documents at 80 cps. 

And the ALPS P2000r one of 
PC Magazine s "best products 
of 1986'' is no slouch, either. With 
print speeds of 250, 125 and 50 cps. 

So both printers will speed 


through most any kind of work. 
From letters and graphics to 
six-part forms and l^inch-wide 
spreadsheets. 

But these aren't just high- 
speed printers. They're also 
highly efficient. 

Each has multiple font car- 
tridges, to let you change type 
styles quickly and easily. A 4K 
print buffer— expandable to 
256K— that frees up your PC for 
one job while you're still printing 



THING NEXT 
ALPS. 


400 CDS 




another. A built-in, push/puU 
tractor feed and bottom feed, to 
save paper that other printers 
would waste. Plus full compati- 
bility with most leading PCs and 
software. 

Running these ALPS is as 
easy as pushing buttons on their 
front panels. And once they start 
running, they may never stop. 
With basic care, in fact, they'll per- 
form flawlessly for over five years. 

Now the best thing to do is 


see them perform live. For a free 
demo or more information, call us 
at (800) 828-ALPS. In Califomia, 
(800) 257-7872. 

You'U discover there's only 
one printer that can compare to an 
ALPS. Another ALPS. 

ALPS 

AMERICA 

IT'S TIME YOU SAW THE ALPS. 


P2)00 and P2000 are trademarks of ALPS Electric Co . Ltd c 1987 ALPS Amenca 
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The SmaiTerm Theoiy of Software Evolution 


What Realty Happened to the Dinosaurs? 



'7' hey were replaced with 
1 advanced new species. 


SmaiTerm gives your PC exact 
fealure-for-feature terminal emula- 
tion, error free data transfer and 
programmable softkeys. 


SmarTerm already is known world- 
wide as the leader in advanced 
DEC’, Data General* and Tektronix’ 
terminal emulation software. Now 
PersofI soars to greater heights with 
these new prrxiuct intrrxluctions: 


NEW! SmarTerm 240 Version 2.0 
features precise DEC VT241’ color 
graphics terminal emulation for 
full-screen, four-color display of 
ReCIS’ graphics pictures! 


NEW! SmarTerm 2392 emulates the 
popular Hewlett-Packard HP2392’ 
text terminal! 


NEW! SmartMCA/E combines power, 
ease-of-use, error-free file transfer and 
exact DEC VTIOO emulation in one 
"smart” communications software buy! 


SmarTerm and SmartMOVE are avail- 
able through your local dealer. If you 
would like more information about 
SmarTerm or SmartMOVE, circle the 
appropriate reader service number 
below. Or contact: 


Persoft, Inc. 

465 Science Drive 
Madison, Wl U.S.A. 53711 
Phone (608) 273-6000 
Fax (608) 273-8227 
Telex 759491 


After you've tried SmarTerm terminal 
emulation software, you'll think other 
PC-to-minicomputer communica- 
tions links are as advanced as . . . 
dinosaurs. 


VISIT BOOTH 3244 


pErsair 


WEST HALL COMDEX/ATLANTA 


SmaiTerm Terminal Emulation Software 
. . The Natural Selection 


’Smwlniti. SmarlHWC and Amdl are rrfittrred trademarts of fynod, bic OCC. VT. and RedS are iradonaitf ol Diptal E^ipmeiM CofporalMn Data Cantnd 
IMtrona u a ref isiered trademark of Marortu. Inc HP u a trademark of HewMl-FMunl Company. OPmoft. kir IM7 All RiipMs Rnened 


DEC Emulation Inquiry #365/DG EmuIatitKi Inquiry #366/HP Emulation Inquiry #368 


I trademark o( CMa timefal Corporahon 
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The memory 

MUDIXE 

Nearly 2 years have elapsed since Lotus, Intel, and Microsoft first introduced the expanded 
memory specification. The confusion hasn’t stopped yet. 



W hen Lotus and Intel first an- 
nounced the expanded memory 
specification, it was aimed at 
one simple problem: 1-2-3 spreadsheets 
often ran out of room in the PC’s 640K 
memory space. The solution was to use 
bank-switched memory, a time-honored 
method of adding more memory to a com- 
puter than its basic architecture allows. 
The operating system is usually the control 
point for memory requests and allocation, 
but MS-DOS had no such facilities. Be- 
yond the ability to load a driver that served 
as a common reference point. DOS had no 
knowledge of what the EMS manager was 
doing. So the applications programs un- 
dertook the task. 

In order to promulgate the spec, Lotus 
and Intel formed a unique alliance. To- 
gether they proselytized the industry, gain- 
ing acceptance from hardware and soft- 
ware manufacturers. Intel approached the 
software companies, marry of whom com- 
peted with Lotus. Meanwhile. Lotus pala- 
vered with the hardware companies, all of 
whom competed with Intel. Microsoft 
added its imprimatur to the spec late in the 
game, and begrudgingly. Microsoft knew, 
of course, that memory management was 
properly a ta.sk for the operating system, 
not applications software. But it also knew 
that an operating system ready to under- 
take memory management was years 
away. If it was to have any say in the future 
of memory management, it had to get on 
the bandwagon. Microsoft's participation 
changed the name of the spec. While it 
continued to be called the expanded mem- 
ory specification, it was also known as the 


Lotus/Intel/Microsoft (LIM) spec. 

The original EMS spec was so tightly 
focused on Lotus's needs that it could han- 
dle only a single ta.sk. Proponents were 
quick to realize that there was room up 
there for RAMdisks and print spoolers, 
too, and that they should all be operable at 
the same time. So the spec was revised al- 
most before it was issued. The current ver- 
sion permits RAMdisks. print buffers, and 
applications programs using EMS to be ac- 
tive simultaneously. 

Meanwhile, not everyone was sold on 
the Lotus/Intel spec. AST, in particular, 
felt that the small page size and the number 
and size of pointer registers were too limit- 
ed. One side says it voiced its objections 
too late in the game. The other side says it 
was ignored. In any event. AST and Quad- 
ram introduced the enhanced expanded 
memory specification, a superset of the 
original Lotus/Intel spec. EEMS has a 
larger page size than EMS and some addi- 



tional pointers that help it manage multiple 
tasks better, EMS programs run under 
EEMS. but not the other way around. 

For a time, the only application to make 
u.se of EEMS’s greater capabilities was 
Quarterdeck Systems' DesqView. Several 
new products, due to emerge in the coming 
months, will use EEMS's larger page size 
and better support of multitasking to gain 
significant speed improvements and to 
"hide” larger pieces of programs in ex- 
panded memory. 

The need for expanded memory doesn’ t 
go away with the emergence of 80286 and 
80386 operating systems. The whole point 
of a protected-mode operating system is to 
break the 640K barrier and to give applica- 
tions as much memory as they need .Along 
the way, it also introduces multitasking. 

But the new operating systems also allow 
old applications to run. To the extent that 
old applications use expanded memory, 
the new operating systems must permit ac- 
cess to it. While it's unlikely that many 
protected-mode applications will be writ- 
ten to take advantage of expanded memory 
when they already have access to extended 
memory, I firmly believe that there must 
always be some memory in the sytitem that 
DOS doesn’t know about. That flies in the 
face of conventional wisdom and rational 
operating system design, but user needs 
will always outstrip operating system abili- 
ties. And there will always be clever pro- | 
grammers who glory in bypattsing limita- 
tions, whether they’re intentional or | 
accidental. ^ 

For example, take a lixtk at terminate- I 
and-stay-resident (TSR) programs. We are I 
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now on the verge of seeing a resolution to 
the long-standing conflicts among them. 
Both Lotus and Borland are hot on the trail 
of an API (applications program interface) 
that will operate as a mini-operating sys- 


tem for TSRs. Think of it in terms of a 
master TSR program that serves other 
TSRs and takes care of all the difficult smff 
such as writing to disk and windowing. It 
also establishes a set of rules of behavior 


THE ALTERNATIVE! 


FO 


) I) I I <) H ' S ( tl (I M t 



640K RAM. 6/1 0 MGHZ. 1 .2M FDD. F/H Disk Con- 
troller. 2 Serial Ports. Hi-Res RGB Board w/PP.. 
195W Power Unit & Keyboard. Monitor extra. 
Compatibility Guaranteed. FCC/VOE Certified. 
U.S. origin. 


Order Desk 

(800) 538-8157 National 
(800) 672-3470 California 
Ask for Dept. 864 


HiTech 

Inlernmtioaal. Inc. 

A COMPANY 


1435 McCandless Drive 
Milpitas. CA 95035 
(408) 263-3300 
TLX 501422 HIT 


Copenhagen 
242 54 10 


London 
01 640 9130 


Niirnberg 
0911 333923 


Paris 

(1)45974529 


SAM 3001 AT IS a trademark of HiTech International Inc. 
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for TSRs and puts an end to the conflicts, 
once and for all. 

The BEST TRICK No matter how 
much memory you have, it will always be 
a scarce resource. The operating system 
may not allocate it the way you want. 
That’s why it makes sense to continue to 
have some exua at your disposal . The TSR 
APIs will know how to swap TSRs in and 
out of main memory, and they'll need 
some place to swap to. A hard disk is too 
slow: the whole point of pop-ups is imme- 
diacy and the convenience of having utili- 
ties just a keypress aw^. 

The new multitasking operating sys- 
tems are designed to keep applications pro- 
grams from interfering with one another. 
The purpose of many a TSR program is 
pointedly to inteiject itself into the normal 
processes of transient programs. The ques- 
tion now is how to integrate the undeniably 
useful features of TSRs into the advanced 
80286 and 80386 environments. 

Rewriting TSR programs as standalone 
tasks is not a solution. Many TSRs are in- 
active until they're popped up. Wasting a 
multitasking environment on them doesn't 
make a whole lot of sense. Those that are 
active all the time need to monitor things 
like keystrokes, the screen, serial port ac- 
tivity, and the system clock. 

Most of these new operating systems 
include methods for intertask communica- 
tions, so that one program can talk to an- 
other, share keystrokes, or otherwise inter- 
act. The problem is mixing old and new 
technologies. It may be easy to rewrite a 
resident program to use these services, but 
what good is intertask communication if 
only one side is communicating? 

A likely solution for the 80286 is for the 
TSR API to “bind” itself to the operating 
system, so that it can survey all system ac- 
tivities. It will need memory that no other 
application can touch. The 80386, mean- 
while, has on-chip memory management 
and virtualization hardware, and it can em- 
ulate EMS and EEMS memory just as eas- 
ily as it can access its normal extended 
memory. So while EMS remains valid for 
386 machines, it may not require a special 
memory board. 

In any event, the competition for your 
memory dollar isn’t over yet. In fact, it’s 
barely begun. QS 
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dBASE USERS! 



with 


QUICKCODE PLUS' 

Let's face it. Coding is a waste of time. Why should you have to 
work hard just to get dBASE to do what you want? 

Ybu shouldn't. And now you don't. 

Let QUICKCOOE PLUS do It fcryou. QUICKCODE PLUS is a com- 
plete application generator which automatically writes your 
dB^E programs. Design any kind of screen using the built-in 
Form Editor. Then, use lightning-fast 1-2-3™ style commands 
to tell QUICKCODE PLUS all about your application (files, fields, 
computations, menus, etc.). 

After that, just sit back and watch as QUICKCODE PLUS 
produces some of the best dBASE programs you've ever seen. 
Modular, standardized, highly commented code which you can 
easily modify. 

And we're not talking about limited “skeleton" programs which 
you could easily write yourself. These programs are compara- 
ble to those written by a dBASE expert. 

Can you imagine how much easier your work would be if you 
had QUICKCODE PLUS? Order it now and STOP wasting time! 


QUICKCODE PLUS features: 

Forms: Maximum size = It pages; maximum number of fields = 512. 
Data lypes: Character, Money. Date, Integer. Numeric, telephone Soc Sec. 
Logical. Memo. 

Fieid lypes: Protected or Non-Protected. DBF or Memory. Display or Non- 
Display. User Defined 

Validation types: Range. List. File, and any formula allowed in dBASE 
Computations: Anything allowed in dBASE: performed on screen as you 
enter or change data. 

Supplied Programs: General purpose LOOKUP and UPDATE programs 
included as dBASE source code. Use them in any application. 

Linked Flies: Link up to 5 databases together on one form using relations. 
Menu Generator: dBASE programs or high-speed QUICK MENUS. 
Advanced Form Editor SpedficaHy desigrted tor buikkng dataliase tonns 
Printer: Use BOLD. PAUCS. etc. 

Customization; Many features 

Requires dBASE III PLUS and 384K RAM 


I 


i 

I 



F^IFIT FORM too weak and programming it yourself too slow? 
Then it's fime to switch to something a lot stronger . . . QUICK- 
REPORT. 

QUICKREPORT is the dBASE report writer you've always wanted. 
The one which lets you design reports in seconds simply by 
drawing them on the screen without any programming. 

No longer are you limited to one line per record. Put text and 
data anywhere you like (Including computed fields, tdtals, aver- 
ages. etc.) 

No longer ate you limited to one database per report. With QUICK- 
REPORT, you can link together up to 6 databases and use such 
powerful features as file chaining and transaction processing. 
You can also sort, group, and total data on up to 16 fields, vrith 
unique headers/footers for each page and each break group. And 
use printer features like BOLD and ITALICS. 

QUICKREPORT gives you plenty of power. But its user interface 
is so friendly that PC Magazine called it 'bleganf." So while you're 
using all that power, you can take It easy. 

And isn't that what computers are tor? 


What the Critics Say: 

"Ouickreport is elegant " 

PC Magazine 

"Ouickreport Irom Fox & Seller is a lop-nolch report generator 
that ’s easy to learn and operate . . a lurlong ahead ol dBASE " 

PC World 




Fox & Geller 

604 Market Street 
Elmwood Park, NJ 07407 
FOX&GELLER (201) 794-8883 Telex: 311256 
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QUICKCXXK (hits and QUICKREPORT are (rademarks ol Fox & GeHer dBASE ill PLUS s a 
trademanr of Ashton Tate 1-2-3 is a registered trademark of Lotus Oeveiopment Corp 
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BIGGER us BETTER 

SILK COMES OUT ON TOP IN THE BATTLE WITH 12 3 



SILK stands alone as an extraoidinat^ and Ingenious spreadsheet and graphics 
product that will transport you to a new higher level of power and performance. 
SILK is the result of over 40 man-years of design and development with one 
focused goal-customer satisfaction through an unsurpassed standard of power, 
flexibility and ease of use. In a word . . . productivity! 

SILK starts with a compatihle user interface, so learning SILK is simple. Then 
add features like; • "Live" context sensitive help so you can learn as you work 
without interruption • Allocation by command so you don't have to spend hours 
designing complicated models • Automatic keystroke logging so you'll never 
ever lose your work again, for any reason • Time series model creation with 
English-language formulas • Built-in validation of your spreadsheet • Built-in 
goal seeking • Much, much mote. You would actually have to spend nearly 
SI200.00 to purchase other programs in order to get close to the power offered 
by SILK for only $298.00 (suggested retail)!!! 

But don't just take our word for it. Here's what industry experts are saying 
about SILK . . . 

CORPORATE AMERICA SAYS; 

The functions added (by SILK) include those that most people would have 
hoped for from Loms. and a few that they've probably never thought of. 
-VERICOMP 

Heavy corporate users are not going to switch to a new product without a very 

good reason for doing so. I think you've put together that reason in SILK. 

-NATIONAL ECONOMIC RESEARCH 

... the user interface and functionality (are) clearly superior to Lotus 1-2-3. 

-IMPERIAL CORPORATION OF AMERICA 

Wre very impressed. The ability to simply allocate specific (resources) and 

automatically reallocate others is a great help. I'm very enthusiastic about 

SILK. -HOME EXPRESS 

The single most important feature which SILK has to offer is that it is easy to 
use for beginners and yet it is powerful enough to satisfy the most advanced 
spreadsheet user. I feel SILK will replace Lotus as our spreadsheet package. 
-SHOPKO STORES INC. 


(SILK) advances upon Lotus in some significant areas. I continue to believe 
that there is a significant market in the large corporate envirotimem for a 
spreadsheet package that addresses the limiutions in 1-2-3. 

-GENERAL INSTRVMENT 

. . . your product will appeal to the broadest range of business applications. 
(SILK is) a very impressive product. —THE TRAVELERS 

(SILK) is clearly a better product than Lotus 1-2-3. —WALDNER & 
ASSOCIATES 

This spreadsheet is without a doubt the best I have ever seen. 

-ON-LINE NETWRK SERVICES 

THE MEDIA SAYS: 

(SILK) offers distinct advantages 
over Lotus 1-2-3. -/AffOTOWD 
... for those interested in (SILK's) 
advanced functions such as 
keystroke logging, goal-seeking 
and time-series modeling, 
there may be no choice at all. 

-PC WEEK 

. . . (SILK's “live" help) is a 
dramatic improvement in the notion 
of context-sensitivity. This is a lot 
of software for the money. 

-THE SEVBOLD OUTLOOK 
SILK's feature list is impressive. 

One day. perhaps. Lotus will 
release a spreadsheet with as many useful ideas and feamres. 

-JACK McGRATH'S @MAX 

Feature for feature, SILK looks like a better spreadsheet than 1-2-3. "Nothing 
runs as smooth as SILK," claim the ads and ... they may be right. 

-PC MAGAZINE 

(SILK) is a highly capable product, surprisingly refined for an initial release, 
at a very reasonable price. —COMPUTER + SOFTWARE NEWS 



Nothing Runs As Smooth As SILK. 

SILK is designed for IBM PCs and compatible computers. 

DAYBREAK 2271 205th STREET. TORRA.NCE, CA 90501 

TECHNOLOGIES. INC. 1-800-327-SILK, or 213-212-3030 (in CA). 

^ 1987 D^break Techncriogies. Inc. Lotus 1-2-3 is a registered trademark of 
Lotus Development Corp. IBM PC » a restsiered trademark of Intemaiional Business 
Machines corporation. 
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THE 

ADVANTAGE 



ENHANCED 



Kaypro Corporation — electronics 
innovator since 1952 — has made 
a good thing even better. The 
KAYPRO 286i Model C now 
features a 40-MB hard drive and 
the lOI-key AT-style keyboard. 
With the latest standard feature 
enhancements, the KAYPRO 286i 
is the smartest choice in advanced 
computer technology. 

Advanced. 

The heart of the KAYPRO 286i 
is the 80286 microprocessor — 
with a processing rate of 10 MHz 
and 640 kilobytes of RAM. The 
perfect match for today's high 
productivity software. 

And Enhanced. 

The KAYPRO 286i Model C has 


a 1.2-MB floppy disk drive, plus a 
hard disk with 40 MB of storage. 
The KAYPRO 286i AT-style 
keyboard features the new 
lOI-key layout with separate cursor 
control, numeric keypad, and 
12 programmable function keys. 

Perhaps the nicest surprise about 
the KAYPRO 286i/C is the 
suggested retail price of $2995. 

You won’t find distinctive 
metal construction, 10-MHz 
processing, and free name- 
brand software that includes 
WordStar Professional Release 4 
in any other AT-type computer. 
Other company’s extras are 
Kaypro standard features. 



COMPUTERS 
The Ful u r 0 ■ s Bull I In 

LuaUB-Unk 


KAYPRO 

CAPO 

litSM «Te 


KjyioD's Cofiunerdal Leasing 


Kvpro's Revolving Chaige Plan 


The KAYPRO 286i Model C features.. . 



80286, lO’MHz 
Microprocessor. 


An internal hard 
disk drive with 40 MB 
of storage. 


Enhanced 101-key 
IBM PC/AT-style 
keyboard with 
security keylock. 


640 KB of RAM; 
expandable to 
IS MB 


Bundled software 
includes WordStar 
Professional Release 4. 


TVKtemsrkt: 2Mi, Kaypro Corporiiion; IBM. AT Iniernaiional Buiineit 
Machinet; WordStar Profeuional ReleaM 4, MicroPro Intcroational. 



For the Kaypro Dealer near you, call 1-800-4KAYPRO. 
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NO MATTER WHAT LANGUAGE OR DATA 
BASE PRODUa YOU ARE USING — 

IF IT ISN’T CLARIOIl YOUR APPLICATIONS 
ARE TAKING TOO IRUCH TIME TO WRITE. 


CUMOH; 




• saves development time 

• increases programmer productivity 

• lowers development costs 

• yields better, richer 
applications 
for single users or 
a network of users 


TRADITIONAL APPLICATION DEVELOPMENT TIME 


CLARION TIME THE CLARION ADVANTAGE 


IF... your commercial microcomputer applications are 
written in Assembler, BASIC, C, COBOL, Pascal or 
any of the data base languages... 

AND... you have simply run out of time... 
or programmers... or money... 

THEN... you owe it to yourself and to those who 
professional skills — to make the easy move to 

ELSE... youll miss out on the CLARION advantage. 


POWERFUL MODERN LANGUAGE 
ADVANCED DATA BASE MANAGEMENT 
SCREEN and REPORT GENERATORS 
FAST COMPILE and TEST 
INTEGRATED FAMILY of UTILITIES 


CLARION is priced at $395 plus shipping. It runs on 
any IBM PC, XT, AT or true compatible with 320KB of 
memory and a hard disk drive. 


3 * 


CLARION’ 

from BARRINGTON SYSTEMS, INC. 


To order CLARION or to get our 
I free 16-page brochure and the I 
I Sample Program diskette, simply ■ 
' call TOLL FREE... ' 

I 1 - 800 / 354-5444 I 


1 50 EAST SAMPLE ROAD POMPANO BEACH FLORIDA 33064-3597 305/785-4555 
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VIEWPOINTS 

■ JOHN C. DVORAK 


The substance 

OF IMAGE 



There is more to image than meets the eye. Can the IBM Personal Systeml2 compete with the 
sleek image for which the Mac is already known? 


W hat if I told you that time is tun- 
ning out for the user of the IBM 
PC? And what if I told you the 
new Personal Systein/2 won’t help? And 
an Apple user will make an IBM user pale 
by comparison? What would you say? 
You’d probably say, “What the heck are 
you talking about!? We’re IBM users. If 
we don’t use the PC, then we use a speedy 
clone. The kind of computer that computes 
rings around an, ugh, Apple.” 

Even with the release of the new IBM 
machines and IBM’s final adoption of 
PostScript as a character definition stan- 
dard (and quasi-language), it will take 
years for the stodgy users of these ma- 
chines to keep up with the fast lane go-for- 
broke yuppies who are storming ahead 
with their Macs. Yes, Macintoshes. 

We take the Mac for granted because 
too often we hear a gushing, aimless argu- 
ment about how the Apple Mac, because 
of its graphical interface, is a superior ma- 
chine to the IBM-type computer. The ar- 
gument is promulgated by bug-eyed Mac- 
Zombies who haven’t got the faintest 
notion as to the meaning of an “A>” 
prompt. In fact, the word “prompt” isn’t 
in their vocabulary. They think it’s some- 
thing people do on TV. 

We think that these MacNazis, who 
walk in lockstep like drones to some un- 
heard drummer pounding away in Cuperti- 
no, are fools. Perhaps many of them are. 
But like National Swialist Brownshirts of 
old, they turn out to be a crowd of bullies 
who try to distract us from other realities. 

First, they divert us from the fact that 
far too many whiz-kid programmers. 


hackers, and tic-plagued fanatics (who 
write code like noixxly ’s business) love the 
Macintosh. Have we ever wondered why 
this is? “Oh, it’s because they hate IBM. It 
represents the establishment. ” Right. And 
all programmers are a bunch of Commu- 
nists. I don’t think so. 

It’s because the Mac offers the power 
these maniacs crave. The results achieved 
on a Macintosh from a hard day’s work of 
programming are stunning. Stunning from 
the standpoint of “image.” Like artists, 
the best programmers are into image — just 
plain showing off. It’s exactly the same 
goal desired by today’s businessman — im- 
age. Hot, now, happening, today, slick, 
cool, groovy, and “with it.” 

Here’s my analogy. Just scrutinize one 
of those TV retrospectives where they 
show you old commercials and l9S0s sta- 
tion IDs and program titles. The mediocre, 
amateurish “look and feel” of the graph- 
ics is pathetic. “Hokey” is a good word to 



use. Nowadays, fancy, full-motion, com- 
puterized, chrome-plated-looking, spin- 
ning and merging, outrageous graphics are 
the rule, not the exception. Anything less 
and you look like a rube from Iowa. 

Folks, we’ve upgraded our “image” 
from routine to exceptional. The excep- 
tional is now routine and the routine of old 
is now tawdry and drab. The world of the 
Selectric typewriter. The best word is 
“dowdy.” EJowdy is the world of the IBM 
PC and today’s businessman who doesn’t 
demand an upgrade in image — an upgrade 
that Apple is giving its customers who are 
willing to drop some dough into a Laser- 
Writer and its slick output. The qrtion 
wasn’t available for the rc world, except 
from HP with its popular Laserjet. 

The LaserJet, when compared to a 
LaserWriter, is also dowdy. Its default 
font is Courier — from the Selectric — thus 
reflecting the true function of the Lasetjet: 
it’s the world’s fastest typewriter. 

The Apple printer demands you use 
something slick and fancy — modem type- 
faces. Something that improves the image. 

Image isn’t important, say some. Sub- 
stance is important. One of these days, the 
detractors will realize that image arid sub- 
stance go hand in glove. Sure you can fake 
image for a while, but sustaining images 
reflect great substance. The arts and mass 
media have shown us that to compete, you 
have to somehow prove you are up to | 
speed. You have to qualify. Image is the ^ 
qualifier. Then the race begins. Without I 
image you can’t even participate. Even a 
with the new products, IBM is leaving us | 
stranded — on the sidelines. I 
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24-pin printing. 

^1987 Citizen Aroerica Ccoporacion. Citizen, dbe 
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■ JOHN C. DVORAK 


I>BIDE TRACK 


The IBM Personal Systemll announcement brought no 
surprises except that there were no surprises. 


N ow's the time to try to digest the re- 
cent IBM announcements of its Per- 
sonal System/2. Most of the insiders are 
saying "it’s no big deal" or "it’s nothing 
special.” Both comments are true, to 
some extent, but colored by tbe new IBM 
pricing. Imagine if all the machines were 
priced $1,000 to $2,000 less than the 
IBM prices? What would people be say- 
ing then? There’d be panic, blood in 
the streets, banner headlines, may- 
hem. By this time next year. PC Maga- 
zine would have shrunk to 10 pages of 
ads. All of which would be for compa- 
nies announcing bankruptcy sales. Is that 
what people want to see? You’d think so. 
from the hypercriticism IBM gets from 
all comets. 

IBM marketeers will obviously never 
get into a real battle on the low end. The 
company has over 35,000 salesmen and 
over 400,000 employees it has to feed. 
That means things can’t be cheap. 
They leave the prices high and hope that 
the 35,000 salesmen and the 1 ,000 inde- 
pendent dealers can move the goods. End 
of lecture. 

Now let’s talk about these machines. 
Revolutionary, no. Evolutionary, yes. 
So what else is new? Everything was 
predictable from the 3 '/r-inch disks to the 
surface mount chips and VLSI. 

I think most people were surprised by 
the fact that IBM didn’t make the ROMs 
weird and make the new operating sys- 
tem proprietary. There was internal 
bickering over this issue. Some manag- 
ers in the rank and file at IBM wanted to 
seal off the competition. This is especial- 
ly true of the managers who had to ex- 
plain the encroachment of the clones at 
meeting after meeting. But the winners 
of the political battle were the big ma- 
chine honchos who could care less 


about microcomputers. They are inter- 
ested in connectivity. 

“The teal power at IBM is still held 
by the group that sells heavy iron.” I was 
told. “They do not want IBM toclose the 
architecture of the personal computer.’’ 

They want to sell big monster main- 
frames. The key for them is connectivity. 
They could cate less whether some guy at 
Standard Oil uses a clone or an IBM PC 
as long as it’s hooked to the big ma- 
chine and chewing up machine cycles. 

To these guys the desktop machine is 
just an expensive terminal that eats 
mainframe MIPS. They want to make 
sure it’s an IBM mainframe whose MIPS 
it eats, and that to them means the whole 
PC family is just a shill, luring everyone 
into PC compatibility and IBM connec- 
tivity. 

If the PC were made into a proprietary 
machine, who knows what would hap- 
pen? “Don’t fix it if it ain’t broken” is 
their motto. So they got their day and 
things are still rosy for everyone. 

Aside Dept.: Now. if someone can 
tell me why IBM chose to hire the old 
cast of “M’''A*S*H’’ to promote the 
new line. I’d be thankful. I sure can’t fig- 
ure out the logic unless some executive 
wanted to get a date with Loretta Swit. 

Whither the 286 Dept.: As I men- 
tioned a few columns ago, Intel is work- 
ing on a 16-bit version of the 80386 that 
is pin compatible with the 80286. Expect 
it around summertime. Now I find out 
that the company is planning to make a 
80387 that is pin compatible with the 
80287. The company has seen that many 
80386 designs have an 80287 .socket for 
eventual placement of a floating-point 
chip. So Intel says, “Hey, why not make 
a 80387 chip that fils in there?” I like the 
way these guys think. 


One such 80386 motherboard with 
the 80287 socket is floating around those 
garage clone operations — the Four Star 
motherboard 80386 screamer. After 
using it (hooked up with a fast hard disk), 
I admit that this is the way to go. The 
80386 chip is built for speed, plain and 
simple. Nothing has to be pushed. Who 
cares if it doesn’t have a new operating 
system? I’m recommending 80386 sys- 
tems to anyone who can afford the ticket. 
One day we’ll look back at the 80286 
the way we remember the 16-bit mini- 
computer — as a stopgap. 

Laser Mania Dept.: I still wait for 
the $499 laser printer. I may be waiting 
awhile. While waiting, look for a sur- 
prise entrant into the laser sweepstakes: 
Matsushita (aka Panasonic). It seems as 
though the big boys in Japan have decid- 
ed to enter the market in their usual way; 
by blowing their brethren out of the wa- 
ter, The machine has gobs of memory. 
10 pages a minute, 3(X) dots, and is possi- 
bly compatible with HP and PostScript 
too! Matsushita makes the engine. The 
price? I’m guessing $ 1 ,500, maybe less. 

Cajoling the Media Dept.: Have you 
ever thought about running a small soft- 
ware or hardware company and wanted 
to save the thousands of dollars it costs to 
get some decent PR? Or are you a PR 
person who wants the latest dope on the 
way Jim Seymour thinks about life and 
press releases? Well, anyone interested 
in PR for this business should subscribe 
to a huge binder full of facts published 
by Cambridge Communications. Called 
MediaMap. it comes out quarterly and 
contains about 700 pages of detailed in- 
formation about all the writers who deal 
with microcomputers and all the publica- 
tions they write for. It’s an amazing 
tome. The price is a hefty $1 ,2(X) for a 
year’s worth of binders, but it’s well 
worth it, believe me. Contact Cambridge 
Communications. 124 Mount Auburn 
St., Cambridge, MA 02138; (617) 643- 
5700. ilffi 
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OUR EVERYDAY 
LOW PRICES 

Lotus 1-2-3 . . . 

DB III Plus .... 

Word Perfect . . 
NEC Multisync 
Toshiba T1100 * 

Plus 

Okidata 182 

Plug A Play 

'305 

.‘389 

.*195 

.*549 

1,575 

*229 

ORAPHICS/CAD-CAM 

Autocad 2.52 

...$2,195 

Drafix 

199 

Freelance Plus 

299 

Harvard Presentation 195 

Microsoft Chart . . . 

179 

Prodesign II 

179 

LANGUAGES 


Microsoft C 

.... $249 

Microsoft Cobol . . . 

385 

Microsoft Fortran . . 

249 

Microsoft 


Macro Assembler 

84 

Microsoft Quick Basic 59 

lUrbo Pascal ..... 

55 

PROJECT MANAGEMENT 


Harvard Total 11 $339 

Microsoft Project 219 

Super Project Plus 259 

Time Line 219 


FiMANCIAL/ACCOUMTIIIO 


BPI $145 

Computer Associates .... 325 

Dollars W Sense 95 

Great Plains 386 

Managing \bur Money 105 

UTIUTIES 


Carbon Copy $119 

Crosstalk XVI 87 

Fast Back 64 

Fixed Disk Organizer 45 

Microsoft Windows 55 

Norton Commander 36 

Norton Utiiities 48 

PC DOS 3.2 69 

Sidekick 47 

Sidew^ 34 

Smart Com II 75 

Superkey 38 

SPREAMHEETf 
mTEORATED 


Enable $335 

Framework 2 395 

HAL 89 

Lotus 1-2-3 305 

Lotus 35' Ver. 315 

Lotus Metro 55 

Lotus Report WHter 99 

Microsoft Multiplan 105 

Smart Integrated 429 

Supercalc IV 285 

Symphony 439 

DATABASE MOMT 


Clipper $369 

dBase III Plus 389 


dBase III Plus Lan Pak 579 


Foxbase -t- 235 

Genifer 205 

R:Base System V 339 

Reflex 79 

WORD PBOCESSINO 

Display Write IV $309 

Lotus Manuscript 319 

Microsoft Word 3 247 

Multimate 219 

Multimate Advantage 269 

Vbikswriter 135 

Word Perfect 195 

Wordstar 2000 Plus 275 

Wordstar Professional (Vtr. 4) . 229 
XY Write III 199 

LAPTOPS 


Toshiba T1100 Plus $1 ,575 

Zenith Z181 1,749 


Now a¥allable: luxurious leather 
canying case tor laptops only $149 

SURGE PROTECTORS 

KENSINGTON MICROWAVE 
Masterpiece Plus $109 

BACK UP POWER SUPPUES 


DATASHIELD 

200WT(PC) $235 

300 WT(XT) 335 

500WT(AT) 525 

800 WT (AT) 545 

MODEMS 


HAYES 

Smartmodem 1200 $365 

Smartmodem 1200B 335 


V* 
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Smartmodem 2400 555 

Smartmodem 2400B 499 

MONEYSWORTH (Hives Comp.) 
Money Modem 1200 (Ext) . 149 
Money Modem 1200B (Int) . 125 
Money Modem 2400 (Ext) . 269 
Money Modem 2400B (Int) 299 

ORAPHICS 

HERCULES 

Graphic Card Plus $185 

Color Card 145 

PARADISE 

Auto Switch EGA 339 

Modular Graphics 3 169 

QUADRAM 

EGA Plus 289 

Pro Sync 345 

VIDEO 7 

VEGA 295 

VEGA Deluxe 329 

MUm-FUNCnON BOARDS 

AST 

Six Pack + 384K $189 

Six Pack Premium 249 

Advantage 128K 325 

Rampage AT W/512K 399 

Rampage W/256 259 

MONEYSWORTH (AST Comp) 
Money Memory M Card 

(384K)..j 119 

Money Memory M Cant 

(576K) 145 

Money- Board AT 

Multifunction (128K) 199 

Money- Board Multifunction 

(384K) 155 

Money i/O Mini-Half Card . . 99 


MONITORS 

AMDEK 


12*310A 

$145 

12''300A 

119 

Color 600 

369 

Color 722 

465 

NEC 


Multi-Sync 

549 

PRINCETON 


Amber Max-12 . 

149 

RGB HX-12... 

399 

RGB HX-12E . . 

480 

PRINTERS 


CANON 


Laser LBP8A1 . 

$1,825 

EPSON 


FX286E 

499 

FX86E 

379 

LQ800 

459 

LQ1000 

639 

HEWLETT-PACKARD 

Series II 

Low Price Calll 

NEC 


P-6 

429 

P-7 

609 

OKIDATA 


182 Plug & Play 

229 

192 Plus 

345 

193 Plus 

525 

2410 

1,749 

TOSHIBA 


351 P/S 

999 


MOUSE INPUT DEVICES 


MICROSOFT 

Mouse (Serial) 

..$119 

Mouse (Buss.) 


MOUSE SYSTEMS 
PC Mouse 

99 

HARD DISKS 


PLUS 

Hard Card 20 Mb 

. . $609 

BACKUPSTORAQEDEVICES 


EVEREX 

Excel 60 Mb Int $719 

Excel 60 Mb Ext 845 

IOMEGA 

Bernoulli (W 10) 1,829 

Bernoulli (20 + 20) 2,389 

Bernoulli 10 MG 

Cartridge Tri-Pak 135 

Bernoulli 20 MG 

Cartridge TH-Pak 215 

SYSGEN 


Image Ta| 
20 Mb 


ipe I 
Ext 


Backup 


.649 


321 P/S 449 

KEYBOARDS 

KEYTRONIC 

5151 Deluxe Keyboard . . . $159 


Image Tape Backup 
20 Mb Int 549 

• No sales tax on orders shipped 
outside NY state (Some products may 
have a surcharge due to weight and 
size restrictions) • Please add 3% for 
Insurance, shipping and handling 
($3.00 minimum) •Defective 
mercharKiise can be returned for 
repair or exchange (please call tor 
R.A. no.) • Due to variety of products, 
we cannot guarantee compatibility 

AR prices end poHciss subfoct to change without notics 


FOR ORDERS ONLY: 

1 - 800 - 237-9161 

Customer Service & NY State Orders (516) 249-8469 

MONEYSWORTH® 

COMPUTER PRODUCTS, INC. 

500 Bi- County Boulevard 
Farmingdale, New Vbrk 11735 






SIX REASONS 
TOIEACHVOUR 
KTOREAD. 



Thereis no smarter/aster input device than PC Scan P/us. It can read 
uxjrds. t/tustra/tonsorpholographs into yourPCis uiord pnx^csslng or 
desfcfop publishing prognams In seconds. At the touch of a key. And It 
can do thesame/oran Apple* Macintosh.™ 


If these look anything like the jjajjers piling 
up in your office, you need PC Scan Plusrthe 
new intelligent scanner from DEST 

It's the fastest way to ' 
get information off 
your desk and into 
your PC, where you 
can use it 

You see, PC Scan 
Plus can read a typed 
f)age into your PC’s 
word processing 
program, com- 
pletely formatted, 
in less than a 
minute. 

PC Scan Plus works with MultiMater 
t\fordStarr Ward Perfect” and the others. It can 
read most office typestjdes, including dot matrix, 
with accuracy no other scanner can touch. 

What’s more, if you’re a desktop publisher, 
PC Scan Plus can do even more. 

Besides words, you can scan photographs, 
line art logos and other images into eiU the top 
desktop publishing software. Ventura”Rage- 
M£iker,”and the rest. 

And if all this isn’t reason enough to take 
a closer look at PC Scan Plus, just give your 
in-box a quick scan. 

Then call us for a free brochure or a demo. 




800 - 538-7582 

In California 408-946-7100. 


C 1987. DEST Corp. PC Scan Plus Is a trademark of DEST Corp„ not to be confused with PC Scanner, a product of Caere Corp. 
Other names Indicated by ™or * are trademarks of their respective manufacturers. 
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CHOOSE THE NAME 
THAT COMMUNICATES 

QUAUTY. 


We'd like to pass along some 
data on why you should insist 
on a Hayes Smartmodem 1200^“ 
or Smartmodem 24007" 

First and foremost, no one 
knows more about building 
reliable, high performance modems 
than Hayes. And no wonder Hayes 
pioneered the personal computer 
modem a decade ago, and today is 
actually the de facto standard in 
computer communications with 
the widespread adoption of the 
Hayes Standard ’AT" Command Set. 


€>1967 Hayes Microcomputer Products /nc. 


Second. Hayes has a long- 
standing and unwavering 
commitment to customer support, 
not just to service its products, 
but to serve as a resource for 
information, assistance, and 
technical advice for everyone from 
the home user to the corporate 
communications manager 
Moreover. Hayes provides more 
than a warranty on the material 
and workmanship of its products. 
Hayes warrants they will perform 
as promised, as well. 


Should you need further data 
to help you make up your mind, we 
offer this reassuring statistic; Year 
after year, more personal computer 
owners buy far more Hayes 
moderns than any other kind. 

And that may be because a 
Hayes modem is the only modem 
with the ability to transmit and 
receive data, and at the same time 
convey a feeling of peace of mind. 

Hayes* 

SAY YES TO THE FUTURE 


Hayes Microcomputer Products. Inc .RO. Box 105203. Atlanta. GA 30345. 404 44M617 
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It all adds up tD PFS: 


PFS: Professional Plan gives you a 
2.0-compatible spreadsheet, plus all the 
most popular 1-2-3 add-on functions, 
in one easy-to-use package. 


You know Lotus l-2-3"‘is a classic.lt might 
even seem like a part of you. But let’s admit 
one thing; sometimes we all wish it could do a 
little more. Like make spreadsheet auditing easier. 
Or offer better macros and reporting capabilities. 
Or generate true presentation quality graphics. 
Now there is a program that lets you do all this 
and more-new PFS: Professional Plan. 

Advanced Spreadsheet Capabilities. 

Start with your 1 -2-3 worksheet or with 
Professional Plan’s own powerful spreadsheet. 
Professional Plan lets you directly read in and 
write out 1-2-3 Release lAand 2.0 spreadsheet 
formulas and data. With Professionai Pian,you 
can build a spreadsheet limited only by available 
memory. Plus, you get 94 formula keywords— 
more than 1-2-i 

Professional Plan has powerful row and 
column formulas that can replace a whole series 
of individual-cell formulas. When you change 
data, Professional Plan’s advanced affected-cell 
recalculation updates only those cells for big time 
savings. It’s simple to consolidate data from 
multipie worksheets, too. Professional Plan even 
has a unique “Goal Seeking” feature that auto- 
matically solves for a goal that you have defined. 

Advanced Macro Capabilities. 

Professional Plan’s powerful programming 





Lotus 1-2-3 |li|| 

Jiill 




CUSTOM 


ReportVWiter 


PR6SGNTATION 

GRAPHICS 


ianguage takes macros to a new level. You can 
type in a macro, or let Professional Plan record 
your keystrokes. Editing becomes easy with the 
built-in macro editor. You can also link macros 
to multiple spreadsheets with the macro library 
feature. If you make a mistake. Professional Plan’s 
extensive error handling capabilities tell you 
what the error is and where it is located. 

Built-In Auditon 

Unlike other auditing packages. Professional 
Plan’s interactive auditor lets you audit, edit, and 
print aii your formulas directly alongside your 
data. Now, you can see at a glance if your formulas 
are correct If necessary, you can change a formula 


r 
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Professional Plan. 


PFS: 



fast 

^^ORESUtTS 



in the cell and Professional 
Plan instantly recalculates while still in the 
audit mode. 

Custom Report Writing. 

Professional Plan gives you an amazing 
choice of built-in report writing options with the 
powerful “View” function. More than a simple 
“Hide/Restore” feature, Professional Plan actually 
lets you display, sort and print any set of rows 
and columns-contiguous or not. For example, 
you can view and print only columns 2, 5 and 
12-20 of your spreadsheet. Then, design a page 
layout with custom headers and footers-even 
custom page breaks— for complete flexibility. 


Presentation Quality Graphics. 
Professional Plan makes it easy to create 
beautiful presentation quality graphics. In fact. 
Professional Plan offers the same superb out- 
put found in Harvard Presentation Graphics for 
your analytical graphs. Choose from over 13 
different graph types with multiple type styles 
and pitch options. Then, print or plot your 
graphs directly with a keystroke— without a 
separate Print Disk utility. 

Easy as a Word Processor 
If you can use a word processor, you 
can use Professional Plan. Enter plain English 
formulas and data directly to a cell— no sep- 
arate editing key is required. Pull down menus 
and extensive context-sensitive “Help Screens” 
make getting started exceptionally quick 
and easy. 

Fhrt of Your Total Office Solution. 

Professional Plan was designed from the begin- 
ning to run on a network. Data can be exported 
directly to PFS: Professional Write for combined 
text, spreadsheet and graphics output. And, you 
can both import and export data from mainframe 
or other products through ASCII. 

Free Trial Size. 

You know you can do a lot with 1 -2-3, but 
we think you can do even more with Professional 
Plan. We’re so sure, we’ll even send you a free 
trial size. Just call Software 
Publishing Corporation at 
1-408-848 -4391 and ask 



PFS: Professional Plan. 


Outstanding DeskTop Publishing 
For Under $100 


Over 30 fonts 
in a variety of sizes 
and styles. 


1 to 10 columns 
per page. 


Over 250 pieces 
of artwork. 


Automatic text flow 
around graphics— to 
the left side, right 
side, both sides, 
neither side and across. 



Multiple pages in a 
single document. 


30 patterns for boxes, 
fill and lines. 


Vertical, horizontal and 
box lines of any width. 


Fonts with bold and 
italic typefaces. 


Fully integrated text 
and artwork. 


A surprisingly 
powerful package. 

When you want to produce 
professional looking newsletters, 
flyers and ads. without a lot of 
cost or complication— all you 
really need is your PC, a dot 
matrix printer and NewsMaster. 

For under $100, NewsMaster 
gives you over 250 highly detailed 
graphics, 30 different type fonts, 
lines and boxes of any width. Plus 
versatile text processing capabili- 
ties, flexible layout options and 
automatic text flow. 


NewsMaster shows you both art and 
text, exactly the way it will appear 
on the printed piece, while you're 
working. 


rtruu^ as morberVci, 
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And, you can choose from four 
different page views and 8 levels 
of zoom. With full editing 
capabilities in any mode. 


Professional results. 

Of course, the real proof is in the 
final printed product. That's where 
you'll really come to love NewsMaster. 
Incredibly imaginative, high density 
graphics and text. And all from your 
dot matrix printer. 

Visit your local computer dealer 
and get your copy of NewsMaster 
today. Or call Unison World at 
(415) 848-6666. 


NEWSMASTER IS AVAILABLE 
FOR MS-DOS COMPATIBLE 
COMPUTERS. 


True WYSIWYG 

When we say "what-you-see-is- 



Easy to learn, 
simple to use. 

NewsMaster is 
so easy to use. 
you'll be mixing 
text, lines, boxes 
and clip art into 
multicolumn, multi- 
page documents in 
less than an hour! 



IMII 

Unison World 

2150 Shattuck Avenue, 

Suite 902 

Berkeley. California 94704 
(415) 848-6666 

Unison World is a division of 
Kyocera Unison. Inc. 

NewsMaster is 
a registered trademark of 
Kyocera Unison, Inc. 
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Incremental vs. 

GENERATIONAL 
CHANGE 

Hardware manufacturers have to make tough choices when upgrading existing models — 
maintain an upgrade path for current customers or take a daring step forward. 



A few pages further on in this issue 
you'll find my colleague Stewart 
Alsop chastising both Compaq and 
Apple over their distressing failure to pro- 
vide an upgrade path for users of current 
machines. 

Go get 'em, Stewart; I agree complete- 
ly. Like Stewart, I also own an old-fash- 
ioned 8-MHz Compaq Deskpro 286 — in- 
stanlly old-fashioned as of the moment 
Compaq discontinued the 8-MHz machine 
a couple of months ago. Also like him, I 
was sorely di,sappointed that Compaq's 
move to 12 MHz and a new motherboard 
for the De.skpro 286 didn't include any re- 
lief for those of us who must now creep 
along at 8 MHz — no matter that 8 MHz 
looked pretty snazzy the day before the 
Compaq announcement. 

On the other hand. I also own a 5 1 2K- 
byte Mac. but I suffered very little pain at 
my inability to turn it into at least a Mac 
SE, let alone the machine that I really 
want, the Mac II. 

WHAT’S THE DIFFERENCE? The 

move to a 12-MHz 286 desktop machine 
from Compaq was incremental change, an 
evolutionary improvement. The Mac II 
represents generar/onu/ change, areal leap 
forward for the Apple Computer compa- 
ny, its users, and the microcomputer in- 
dustry as a whole. The distinction is 
damned important. 

When I encounter the kind of genera- 
tional change evident in the Mac II. I don't 
expect hardware or software vendors to let 
me turn my electronic sow's ear into their 
new silk purse. I don't want them to com- 


promise the genuinely revolutionary leaps 
forward of the new product by shackles to 
the past. 

But when a vendor introduces incre- 
mental changes. I damn well expect that 
vendor to take me along. I expect a vendor 
to make it possible for me to upgrade my 
hardware to the new mtxlel . or to upgrade 
my software to the current release level 
(and to take my existing files and maertts 
along). Otherwise, I'm going to be one 
surly customer indeed the next time some- 
one tries to sell me something from that 
shop. 

The problem is particularly aggravating 
for those individuals and companies who 
bought PCs for u.se in business and who arc 
still depreciating them (and may have tak- 
en an investment tax credit for all or part of 
the purchase cost), and therefore they can't 
blithely dump the old and pop for the new 
without unpleasant tax consequences. In 
large corporations — in which the capital- 



goods acquisition cycle means planning 
far ahead for capital investments in items 
such as personal computers — users can al- 
most always find ways to upgrade existing 
boxes but they-find that tossing an 18- 
month-old PC out for a new one is nearly 
impossible. 

The angst of the PC user who feels left 
out of a vendor's plans for the future is not 
a pretty thing to .see. For every unhappy 
customer, however, there is a market op- 
portunity for third-party companies, which 
invariably tush to fill the breach. 

It's interesting to sec how far vendors 
will go to allow customers to up- 
grade — often making available upgrade 
paths that make quc.stionable economic 
sense but offer comfort and rea-ssurance to 
customers. 

When Hewlett-Packard brought out the 
La.scrjet Plus, for example, which finally 
had enough memory to begin to do serious 
(if still less than full-page) high-iesolution 
graphics, owners of the original La.serjet 
were envious. But HP kept 'em in the fold 
by offering a replacement motherboard for 
their machines. The new board replaced 
the Laseijet's memory-shy controller with 
one duplicating exactly the features of the 
La.serjet Plus. 

The fact that the new nartherboard was 
very expensive wasn't so important com- 
pared with the respect HP .showed for its 
customers' grxxlwill. At $2,000, almost as 
much as many Laseijet customers had paid 
for their whole printers, the economics of 
the upgrade board was marginal. Instead, 
users could have left their original Laser- 
Jets intact, used 'em as quick, quiet de fac- 
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U) Diablo 630 letter quality text printers, 
while adding another grand to the cost of 
the replacement board to get a real LaserJet 
Plus — a second complete printer — at its 
prevailing street price of about .S.3.(KK). 


But not everyone minis two laser print- 
ers. despite the economics of the matter; 
and Hewlett-Packard didn't push its cus- 
tomers into doing something they didn't 
want to do. 


PC BRAND PRESENTS 


RYZlN-McFARLAND’S 

KILLER rORTRJUi. 



RM/FORTRANTM ,s a 
complete implementation of — 

FORTRAN-77 (ANSI X3.9-1978). and 
was the first certified by the General 
Services Administration at the highest 
test level The reason: it’s a big main- 
frame compiler moved to PCs, with 
the bonus that mainframe and mini ap- 
plications can wander between 
environments. 

Now, on your PC. you can develop 
large applications, with programs up 
to 640k (bigger using overlays), arrays 
over 64k, and using a long list of VS, 
VAX and FORTRAN-66 extensions 
you may have grown fond of— long 
symbolic names, ■‘include ', IRT bit 
functions— because Ryan-McFarland 
has left out nothing. 

But what really sets RM/FORTRAN 
apart is optimization. The compiler 
reduces the number of instructions to 
the minimum which will actually exe- 
cute. and even takes advantage of 
each processor’s features to deliver 
lightning-fast object code. You 'll find 
that using a mainframe for its speed is 
no longer worth the trouble 

Comes with an interactive symbolic 


^ debugger like that accom- 
panying IBM VS FORTRAN. 

"^PlinkSe subset, has a cross reference 
compile option, supports assembler 
and C subroutine calls, IEEE floating 
point. 8087 and 80287 chips 
"Compiler's documentation, ease of 
use. speed of execution, and debug- 
ger facilities place it first for recom- 
mendation" said the 7bch Journal. 

Ryan-McFarland has been writing 
FORTRAN compilers for IBM. DEC. 
etc, for 20 years. So if FORTRAN'S 
superiority for scientific and engineer- 
ing applications is your need, there is 
no greater expert . List PC Brand 

S59S CaU 

Call Us at... 

800 PC-BRAND 

That's (800) 722-7263. 

In NY State call (212) 242-3600 

PC Brand, 150 Sth Ave. 

New York, N.Y. 10011-4311 
■ftlex 667962 (SOFT COMM NYK) 

Prices, terms, and ^Tectficaiions subject to 
change wthout notice © 1987 PC BRAND 


CIRCLE 144 ON READER SERVICE CARD 


SOFTWARE UPGRADES In software, 
we've seen relatively few examples of in- 
cremental change without ca.sy, relatively 
inexpensive upgrade paths for existing us- 
ers — including file portability. In the 
most-celebrated recent brouhaha, Lotus's 
move from Release I A to Release 2.0 of 
/-2-.L users were chagrined to find that 
Lotus had made both obsolete and unus- 
able many of its existing macros. Macros 
are at the very heart of using spreadsheets 
for many users, and so those users 
screamed. We eventually saw the advent 
of Release 2.01. which fixed many of 
those problems, liven Lotus listens some- 
times; even Lotus changes. 

Especially for hardware designers, 
building full compatibility into a new ver- 
sion of a pnxluct with earlier iterations of 
the product can be a nightmare. Making a 
separate upgrade part that allows users of 
old hardware to update their equipment to 
match the specs of the new can be an order 
of magnitude worse. 

It's easy to say "tough, that's why we 
pay you guys so much money," but in 
fact, our be.st interests as PC users aren't 
always served by burdening the people do- 
ing the new version with the albatross of 
the old one. Text often that leads to bad de- 
sign decisions — prxrr compromises that 
forfeit the real improvements we need in 
new prrxlucts. 

In incremental, evolutionary new ver- 
sions. that kind of suboptimized improve- 
ment — suboptimal in the interest of main- 
taining upgradability — is tolerable, maybe 
desirable. But it's completely unaccept- 
able in generational-change products, 
those revolutionary improvements through 
which the PC business lurches forward in 
big leaps. 

Crnild Compaq have provided a way for 
Deskpro 286 users to upgrade their ma- 
chines to the 1 2-MHz speed of the new mod- 
el'.’ NiX by selling them motherboards; too 
much else would have had to be changed. 
But an add-in upgrade card might have 
worked. As. for that matter, might a 386 up- 
grade card. Arc you listening. Canion, Sti- 
niac, ct al.? Why drive us straight into the 
open anns of Orchid. Intel, and other manu- 
facturers of faster add-in boards when you 
could have kept us True Blue . . . cr, make 
that True Houston'.’ 

I'd score it: Apple I . Compaq 0. 
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WORD PROCESSING 
BUNDLE, $2795.' 

LaacrTEN. intcrfucc, kmi ciirtrtJm:. 
EasyLa.Mrr’* utility Hiftw<trrjnJ 
WtKdPcrfcct* j.rftwjtv. 
Si^cuctlrrtail vaW: $1780 

ENHANCED 
WORD PROCESSING 
GRAPHICS BUNDLE, $3395.' 

LucrTHN PLUS, inicrtace, luni ciiirtrkiicc. 
EasyLucr utility Hifl ware. WiirJPcrtc.'Lt u4twjre 
jnJ Harvard PrcscntaiKin ClraphusMil’twan:. 
SutOKHcd retail value: $4780 


T 



DO r-MATRlX BUNDLE, 
$2795.' 

LajierTEN, interiocc, funt cartrulee, 
baayLakct utility *i4rwHre and PFS*: First Chmcc 
uiltwarc. Suonted retail value: $1S20 


ENHANCED DOT-MATRIX 
GRAPHICS BUNDLE, $3395.' 

Luci1 LN PLUS, imertacc. Kmt cartridtnr. 
Li»yLaM.-t utility udiware, PFS: First Chinee 
wfiwate and Harvard Preaentatum Graphk's 
Mitiw.ift.-. SuKKcsted retail value: $4SM 



HP LASERJET EMULATION 
BUNDLE, $2795.' 

Lase-rTEN, interface and funi cartrn^. 
Hi’s La.scrjet uitatestcd retail price: $2*^$ 


HP LASERJET PLUS 
EMULATION BUNDLE, $3395.' 

LshtTEN plus, inierface, and 
t<>nt carrridfie. HP's LaserJet Plus 
suKKcsied retail price: $ 

tPrKcseffectivc IvhruarY l$, IW7 PrKesandpackasc 
ciinli|pinWKMUsuh)cct lochanitc witlviui notice. 


Call now 

ImmeUiately. 

W^’U save you 
abundle. 


I ntroducing LaserTEN™ printing systems 
fromQUME. Because tixlay you need more than 
just a laser printer. 

QUME LaserTEN printing systems for your IBM PCor 
compatible include everything you need — hardware arut 
software — to get your business l<x)king better on paper. 
Immcxliately. 

And each one is priced 
lower than you’d expect to pay 
for a stand-alone laser printer. 

Take our word pnxessing 
bundle. A text-oriented laser 
system that emulates daisywheel 
printers and includes EasyLaser 
utility software and WordPerfect software. If you need 
integrated text and high-quality graphics, chixise our 
enhanced word prextessing graphics bundle that includes 
Harvard Presentation Graphics software as well. 

Or try one of our laser matrix bundles, dot-matrix 
replacement systems that also include EasyLaser utility 
software and PFS: Fiist Choice software. 

We also offer LaserTEN and LaserTEN PLUS™ systems 
that emulate HP’s LaserJet and LaserJet Plus printers. 

See how the right LaserTEN bundle can improve not 
only the kx)ks of your business, hut the kx)k of your 
bottom line. 

Call QUME KxJay at 
1-800-LASER-55, and 
ask for Allison. 

We’ve got a system with 
your name on it. 



Qume. 

2350 Oume Drive 


2350 Qume Drive 
iJi)se.CA9513M893 


1-800-LASER-55 

THE COMPANY WITH PERIPHERAL VISIONtm 
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GREAT 
IBM PC 
SOFTWARE 
UNDER 
$10! 


FOPUIAM SOmWMf— Our best-sell- 
ing programs, just $7.95 each — exclu- 
sively designed and fully guaranteed 
by Software Express/Direct. 

SKCMi OFFSR: Buy mny tmht- 
IImu tor tlU93 i any ttirmo ^or haf 
U4,95, or #Dwr cr man tor finf 
94.9B umh miB mut uum man 
uuluo for your monoyi 



zxaiMiwii r 

JhmlftlB P*m§rwm Fast win- 
clow design does all standard 
loan calculations, including 
missing factor option to calcu- 
late monthly payments at vari- 
ous interest rates. Fast and 
easy printing of all tables. 



JHMbls Stop cutting and tap- 
ing your spreadsheet mod- 
els.. .1-2-3 Printer easily prints 
models of all spreadsheet pro- 
grams sideways on your EP- 
SON or IBM dot-matrix printer. 


npwf unwRS so 

na-IIlM SMAiM ta f iee i Pro- 
fessionally- wntten business 
letters, suitable for many com- 
mon business situations, 
ready to use and customize 
with any word processing pro- 
gram. 



K Great program for special 
events — prints continuous 
banner messages in seven- 
inch high letters on your PC 
printer. Includes typ^yles for 
EPSON/IBM dot-matrix printers. 


rmwamcMu smik 

ISmmtkS Mil Includes the 
most commonly- used invest- 
ment calculations. Fast win- 
dow design includes Future 
Value. Investment ar>d Annuity 
Returns. Regular Deposits and 
lots more, including fast print- 
ing. 



l^eli Great get- organized 
program prints the filename 
contents of your disks in re- 
duced-size type on commonly 
available seff-stick disk la- 
bels. on your dot-matrix 
printer. 


. a Help Bold 

Adventurer Buster Cheops 
reach the jevrel-encrusted um 
at the top of Tut's Pyramid. 
Fun. fast, and very sneaky! 
(Color/Graphics req'd.) 


rnwonim fiwt i 

Chess Great beginner's 
Chess Eight skill levels and 
hours of fun. . . noUting like it at 
three times the price (Color/ 
Graphics req’d.). 


souoBonwjuHSvmjmuMUCtDFtio mjmfSt To tJM .BMU 
MO-MK euAMMTuo nom sommtM MXMMi'Duatr 


jom mOUEAMM OFSATaFmO IBM (AND COMfWnMf) PC OWNERi who ve already 
gotten more value for their software dollar with powerful Software Express/Direct products. 


I lr>credible software values carefully selected, evaluated and documented by our 
eoixoriai sisn...aii programs Shipps on high-quality diskettes for instant use. Minimum order is SIO if these a 
the only programs you buy from us — order as many more as you like. However, IT you order at least one other 
POPULAR suriWAfffc package, you may also order less than this $10.00 minimum. 


Superb volue m a project man- 
agement packaMl An eicelleni 
and complete (MNTT and PERT 
project manager for the PC 
Also features full charting ca- 
pabilitiea. (E22706»l>#UO 


Good 'nventory control program 
for the small buun^ 
(B227078U' 


9 Create 

infinne custom datstoses for 
your own applications An ex- 
cellent. full-featured database 
program at a Mper_pnce 
(B 2270791 )r 


useful business math and sta- 
tistics functions 
(B2270981)|LM 


sign cut-out command cards 
for your favorite programs lEP- 
SOfilfiM dot-mstrix ^nier 
req'd) (B2270951i|kSO 


' Generate calendars for 
any month arM year 
(B227O961)|U0 


t. complete bitonal cov- 
ers ail aspects of PC use for 
the novice . ralorful and n ' 
active! (E2280971 jC“ “ 


Excellent for young comput- 
erists. teaches a young child 
how to spell ar>d type at the 
keyboard iColor/Grsphics 
req'd I |B2280451>|LM 


[ IfOOCN nmv improve 
your typing shills with this 
senes of keyboard drills 
(E2280791)jf 


commartd with many more 
useful features, including file 
son. file attributes, many dis- 
play options and much more 
(E3200182>^3;.50 


resident utility to prevent 
screen burn-out— automatic 
timed screen turn-off (not Her 
cules or PCjr compatible). 
(E2200341)<^J> 


DcnfK wmt tini 

Recreate the major battles of 
Che Civil War— see if you can 
beat History. ie2281751)7Sg 


rmtf ORTfS Memory-resi' 
dent program cures disk honk 
and increases your disk drive's 
speed by almost 35% [Not for 
PCjr) (E3200451)PJ19 


[~Mnft nmt Suspect s 

drive problem^ Full diagnostics 
for your floppy drrves 
(£2200461).'“ — 


. _.P Displays 

amount of memory allocated 
for each memory-resident pro- 
gram (Not for PCjr). 
(E3200541|7S( 


imue EPSON povrer with two 
prwams. Set different iBMf 
EPSON printer fonts from 
DOS- also memory resideni 
screen utility to prini entire 
IBM character set 
(E2230171 i4SJO 

^UT^ QOMUtr 

FRUIT K last, professional- 
looking business lettersl Turn 
your EPSON/IBM dot metnx 
printer into a near letter-OMlity 
printer (E3220291>$3JO 


Save 

printing time allows you to 
print docuntents while running 
other programs 
(£3220461)18^ 


program to custom configure 
different fonts on any dol- 
matnx printer 
|E2220951)|8J8 

^er art with your PC! Excel- 
lent baste gravies creation 
program using cursor keys 
(Color/Grsphics 
req'd I (B2252191l< 


' Com- 
pose and play music scores on 
your PC (Color/Graphics reqd.J. 
(B2251&11||IM 


LJM MAWO MW Elec- 
tronic keyboard to play your 
own music 

(E2250651||8J> 

LiMOMinMAMCl Excel- 
lent, versatile home financial 
analysis program analyze 
common household expendi- 
tures (B2260191)f'‘ 


i >4-3 fioir OMm8 

Draw flow charts ustng Lotus 
1-2-3 (req'd ) <A2270111)73( 


DMA GUCWillW Handy 
retirement planning program 
calculates your IRA how 
much to depotit.net worth at 
future lime, etc 
(B2360171)8U3 


Cat- 


alog your household belong- 
ings good for home >rif 

purposes. (62260251)$ 


. „ - Interest- 

ing personal biorhythm cal- 
culator |B2260911)7Sg 


tYA 

complete, excellent genealogy 
package to document family 
ancestry (6226097218340 


the PC to generate random 
lottery numbers 
(B2260912)7Sg 


Name statesrcaprials - uses 
graphic U S.A mw. popular 
end educational (Color/Graph- 
ics req'd ) (62261781)8* “* 


plate astrpnonucal information 
package., data for all planets 
and gr^c dispisys for a 
given dale (Coior/Grejhics 
req'd ). (E2282981)8LM 

[>H0 mat Submarine 
tries to sink moving ships from 
your keyboard 

(B2290111I$K 

□KHMMU Finally, pin- 
ball for the PC! Plays just like 
the oW mechanical games but 
wiUtout all of the quarters and 
the wasted space. Smooth flip- 
per and ball action (Color/ 
Graphics req'd ). 

(£32901911 ■“ 


Similar to the arcade 
favome FROGGCR 
(E229117l)| 


□AOnMflf Dodge and 
Wasi thoee cran space rocks’ 
Great version of the ctessic 
’Asteroids ' Not AT or PCjr 
compatible (Color/Gra^ics 
req'd ) (£3295191)8343 


_ The 

fate of our Nation is m your 
hands' Defend major cities 
against a surpnse missite at- 
tack (Color/Graphics req'd ) 
(£3291191)8“ 


niwi 


Fight 


ous Red uron while defending 
your home base Not PCjr cotrv 
patible (CoforiGraphics req'd.) 
(£3290181)8“ 


nMw*wot#Agood 

goff game (or the armchair 
golfer (£2290271)8340 


n0C4 

cedent, interesting Astrology 
program Produces Star Chans 
and personalized Asirologicel 
report for your birthdate 
(£2290591)8340 


laiion of a global ther- 
monuclear war with the 
Russians (Cotor/Graphics 
reqd I (82291251)8UO 


□0C MOHOMir A well- 
done computerized version of 
the Monody board game. 
Cotor/Gra^ics suggested 
(£3290381)8140 


□ttffU CMMWOM An 

excellent adventure fantasy 



TNi OWOMM COOJCTIOfi 8«0>M 

□35 value-packed Software Channel programs for 
Business and Personal productivity • it's our entire 
collection of Business programs in the Software 
Channel, and it's Just $48.95 • you save $12.55 or 
20% off regular prices. (E1272091]. 

nm Rjum eouMcnom $*5,9S 

□Save 40% OfO the price of all Software Channel 
Game titles in this play-packed Collection. Includes all 
54 arcade, adventure, and strategy games - you save 
$45.30. (E1292092) 


Your complete satisfaction with all of our software products is our most important goal. If for 

any reason you are not satisfied with any program you purchase from Software Express/Direct, simply return it to 
us, along with the original packaging, within 30 days of purchase, and your purchase price and shipping costs 
will be promptly refunded 

ID ONOa MOW, €AU TDU-fMIz 

1 - 800 - 331-8192 

VISA or MASTERCARD accepted.. .In Ml. call (313) 822-0603 

IIISISoftwateExpress 

America's Instant SoftwareCompa^^ DIRECT^ 



I use an: DIBM PC (UPC XT DPC AT DPCir DCompaq DOther (Specify); 

00 no IDBUz $ (Orders under $15.00. please add $1.50 shipping and handling). 

jHlflNID OF PATMENTt DCheck enclosed IDVISA DMASTERCARD Enter credit card number below: 
I 1 I I I I I I I I I I I I I I I FLignaliifB 

I I I 1 I I I I I I I I I I I I I EXP. DATE 


Call our Toll-Free number for fast shipment— VISA or MASTERCARD accepted. 
Check the boxes next to the desired program titles, fill out address form at right, enclose check 
and mail to StPmmm 0«r 3 30 1^ MaftOW^ W 33IM PC-6/9/87 
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r< iTIRED OF GREAT DEALS YOU CANT BUY?5 J"! 



Order the PC-386. Not only a 
best buy (read on). But, it's 
available, now . . . when you 
call! The Regency PC-386 is a 
80386-based personal computer 
system that has better speed, 
compatibility, expandability, 
and performance than you've 
ever seen before. At a low price. 

Much of the credit goes to 
Intel's new, high-speed, 32-bit, 
16MHz 80386 microprocessor 
chip, which is twice the bus 
width of an IBM AT and up to 
four times as fast. (It will even 
support a 24MHz operation, 
once Intel makes it available.) 
This means it can run your 
present software at speeds up to 
20 times faster than a PC XT. 

The Regency PC-386's state-of- 
the-art technology gives you 
minicomputer power. The 32-bit 
motherboard architecture with 
1MB of 100 nanosecond chips gives 
you virtually instant data retrieval 
(18.5 Norton Speed Index Rating). 
You get expansion slots for both 
16-bit and 8-bit boards, and you 
can add up to 10 MB of 32-bit 
memory too. You also get provi- 
sions for a 4, 8, or 10 MHz 80287 
match chip for fast floating-point 
and transcendental computations. 
And pack the Regency PC-386 
with up to 16 MB of RAM, or vir- 


tual memory up to 64 million 
Megabytes. 

Get your work done faster than 
ever before. The Regency PC-386 
lets you figure more complex 
accounting figures, design more 
intricate CAD/CAM projects, 
create bigger spreadsheets, sort 
larger databases, author longer 
documents, develop better soft- 
ware, speed-up your network 
server, and run virtually all 
types of PC software in less than 
half the time you do now. 

The Regency PC-386 is the 
only 80386-based system on the 
market today supported by both 
a total satisfaction 30 day 
money-back guarantee and a 2 
year parts & Tabor warranty. If 
you're not completely satisfied 
within 30 days from our ship- 
ment date, we will personally 
send a UPS truck — at our 
expense — to pick it up, and 
you'll receive an immediate 
100% refund or exchange. 


At these prices, why buy old 
technology? Order your 
Regency PC-386. It's available 
anytime. We're open 24 hours a 
day. 800-638-1900. 

REGENCY PC-386 BASE 
SYSTEM CONFIGURATION 

• Intel 80386 Processor 

• 32 Bit Architecture 

• Socket for 80287 Math Co- 
priKessor 

• 4.77, 6, 8, or 16MHz Switchable 

• 32-bit RAM: 1MB (100 Nano- 
second Chips), Expandable to 
10MB 

• 32K ROM, expandable to 64K 

• Network Compatibility: 3Com, 
Novell, IBM Token Ring 

• 1 Serial and 1 Parallel Port 

• Real Time Clock/Calendar With 
Battery Back-Up 

• 4 Drive (2 Floppy/2 Hard Drive) 
Controller 

• 1.2 MB Floppy Drive 

• 7 Expansion Slots 

• 220 Watt Power Supply 

• AT-Enhanced Style Keyboard 


$400 BONUS. 

Call Today For Details. 

800-638-1900 

FAX your order, 415-726-3193. Or 
Telex your order, #62000031. We 
pay snipping within the Contin- 
ental U.S.. Cash, check, money 
order, wire transfer, VISA ancl 
MasterCard accepted. A 3% sur- 
charge on all American Express 
orders. 


137 Main St. 

Half Moon Bay, CA 94019 

Returned items must be in new 
condition, not modified or dam- 
aged, with all warranty cards, 
manuals, and packaging intact. 
Returns may not be sent direct 
without first calling and obtaining 
a PC Values Return Material 
Authorization (RMA) number. 


SUGG. PC VALUES 
RETAIL LOW PRICE QTY. 2-5 QTY. 6-10 
Regency PC-3S6 $3,495 $^995 $2,895 $^795 

« PCVA 00I0031 


Regency PC-386/20 $4,195 $.3,545 $3,445 $3„345 

(W/20MB65MS HD) 

# PCVA 0010032 


Regency PC-386/40 $4,495 $3,845 $3,745 $.3,645 

(W/40MB 28MS HD) 

# PCVA-00100.33 
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How to 386 


It’s simple. 

With Intel^ Inboard'" 386/AT. 

It fits right into your IBM*AT or 
compatible, and ^ves you all the per- 
formance of a 386 system. 

Without having to buy a 386 sys- 
tem. (Which, if you’ve pric^ one lately 
is about thr^ times as expensive) 
Inboard 386 is based on the revo- 
lutionary 32-bit, 16 MHz 80386 chip 
we invented. So it’ll work with all the 


software you’ve got sitting on your 
desk. As well as any add-in boards you 
may have hiding in your computer- 
like, just for instance, the Above™ 
Board. Which we also invented. 

Inboard 386 lets you whiz through 
recalcs with Lotus*l-2-3.*And it 
makes your network server serve you 
even faster. In fact, it’ll make any 
program serve you faster. 

And with 386 control software. 


Inlxiard and Above an^ trademarics and Intd a registered trademark of Intel Corpmatxm. IBM tsa re^stered trademark of International Business Machines Ck)rp. Lotus and 





wurAT 



you can take advance or exceptional 
multitasking capabilities. Like put- 
ting together a presentation while 
your computer is downloading data. 

(A sli^tly more efficient way of 
doing business) 

Don’t forget our five-year 
warranty Or toll-free technical 
support line. 

l-2'3 are registered trademarks of Lotus Develc^ment Corp. 0 1986 Intel Corporation 
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lo find out more, check with * 
your favorite computer dealer 
or caU us at (800) 538-3373. I 

And see why Inboard 386 
beats the system. 





UP TO 
25 USERS. 


MADE FOR 
THE 80386. 


RUNS DOS 
PROGRAMS. 


MUin-TASK 


leaLioors. 


Software Support for Thousands 
of DOS Programs. Although PC-MOS/386'” 
totally replaces DOS, it doesn't make >’ou 
replace your favorite DOS programs. So you 
can run programs like Lotus 1-2-3, WordStar, 
dBASE 111, and WordI%rfect on the 80386. 
Best of all, it uses familiar commands like 
DIR and COPY-so you’ll feel comfortable 
with our system. 

1 The Gateway to Endless 

k Features. Distinctive characteristics 

& like file/system security, remote access, 
B tile/record locking, and built-in color 

H graphics support for EACH user set 

^ PC-MOS/386™ apart from all previous 

operating systems. 

Open the Doors to Your 
k Future TODAY! Call The Software 

r Link TODAY for more information and 

the authorized dealer nearest you. 

PC-MOS/.386™ comes in single, five & 
25-user versions starting at S195. 


Imagine the speed and power of a 
.$100,000 minicomputer in a desktop PC cost- 
ing under $7,000. Now imagine all that power 
going to waste because the operating system 
you chose was never meant to take advan- 
tage of a computer this powerful. It will 
take more than just a “window environ- i 
ment” or an outdated operating system k 

to unlock the 80386. m 

It will take PC-MOS/386™ J 

The First 80386 Operating A 

System. Specifically designed for the 
803^ computer, PC-M0^3ki™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom- 
ing 80386-specific software. It’s the 
gHfatuy to the latest technology..., and Hp 
your networking future. 

Memory Management 
Without lioatds. PC-MOS exploits 
the memory management capabilities 
built into the 80.386. So, up to four Hh 
GIGABYTES of memory are access- 
ibie to multiple users and to future 
80386-specific applications requiring 
megab>-tes of memory. 

MultiTasking, Multi- 
User Support for One, Five or 
25 Users. PC-MOS/386™ allows Mf 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 

So the features of the 80386 can be 

utilized at every terminal. And it 

comes in three versions so you can Bjlj 

upgrade your system as your com- 

pany grows.. .without having to 

learn new commands or install 

new hardware. 


PC-MOS/386 

MODUI-AR OPERATING SYSTEM 

')) THE SOFTWARE UNK 

OMlopersofLANLink'&MuniL*tk*AOvanc«d 


3577 Parkway I.ane, Atlanta, GA 30092 
Telex 4996147 SWLINK 
FAX 404/263-6474 


Fur the dealer nearest ytw. 

CALL: 800/451-LINK 
In Georgia: 404/448-LiNK 


OEM/lnt’l Sales: 404/263-1006 
Resellers/VARs: 404/448,5465 


OEM /Dealer Inquiries Invited 


THE SOTTWARE UNKiCAHAPA CAIX: 80(V387-arKl 


CIRCLE 394 ON READER SERVICE CARD 

TRADEMARK ACKNOWLKIKiKMENTS: MuItiLink'is a registered trademark of The Software Link. MuUiLink*Ad\'an(.'ed. and LANLink" are irademarlut o( The Strfiwarf Unk. 

Lotus 1-2-3. WordStar. dR/\SE HI. & WordPerfea are trademarks irf laitus tlevvkjiMneni Corp.. MicnjPitx Ashlon-TaU', & Wordftrfcct Corp., respectively. Prices and technical specifications subject to chanxe. 


VIEWPOINTS 

■ STEPHEN MANES 


Hypertext: a 

BREATH OF AIR 
FRESHENER 

As buzzwords go, hypertext has everything it takes: a catchy sound, the promise of better days 
ahead, and the potential for total confusion. 



T he claims for hyperlexi, this year's 
"visionary" computer buzzword, 
are like a breath of air freshener. At 
first the bracing "mountain-clean scent" 
wakes you up; a moment later you realize 
everything in the room has the dubious 
odor implied by the quotation marks. 

Computer savants see nirvana in a mon- 
itor. then spend the rest of their days publi- 
cizing it. It's generally agreed that the term 
hyperlexi is the brainchild of computer 
guru Ted Nelson, who.se goal seems to be 
putting all human experience on-line so 
that humans need never do anything but 
stare at .screens. In honor of our graphical 
age, this "nonidea that will not die" has 
been inflated to hypermedia. 

No matter. If there is a central idea here, 
it's so simple that nongurus aren't likely to 
get all lingly over it. Essentially, hypertext 
is a way to link disparate fragments of in- 
formation. What this translates into in 
most current hypertext demonstrations is 
something like this: click your mouse on a 
listing in the table of contents and the arti- 
cle magically appears on your screen; click 
on the word IBM in the article and a car- 
toon Ogre shoots it.scif in the foot; click on 
the secret word and the duck comes down. 

Sound familiar? Of course it does. The 
help screens in 1-2-3 ate prime examples. 
So ate the context-sensitive help-plus-tuto- 
rial features of Miero.soft Word. Nobody 
called them "Breakthroughtext" when 
they arrived. So what's the big deal ? 

KEEP OFF THE GRASS Hypertext gu- 
rus claim this technique is in fact a whole 
new medium. The way it can link ideas in 


separate documents is supposedly "non- 
linear." more like human thought than 
boring old "linear" books. “Multilinear" 
is probably more accurate: you can follow 
any number of predetermined Paths of 
Knowledge, but you can't easily walk off 
them and onto the grass of Unlinked Infor- 
mation. In fact, you may not even be able 
to see the grass. 

For didactic purposes, that may be just 
fine. I've seen demonstrations of Jane 
Austen and Robert Browning databases, 
with scads of historical and cultural infor- 
mation available at the click of a button. In 
these examples, the main difference be- 
tween hypertext and an old-fashioned 
"teaching machine" is that hypertext of- 
fers a multiplicity of paths instead of Just 
one. This sort of system may function as a 
sort of “programmed learning" that 
doesn't .seem quite as “pargrammed" as 
earlier systems — a difference whose paral- 
lel might be the difference in Russian free- 



dom under Khrushchev and Gorbachev. 

However, in the grand unified theory of 
hypertext, all human knowledge would be 
available on some giant computer, and us- 
ers could generate their own "democrat- 
ic" .series of paths, follow the path some 
great scientist used, you name it. One trou- 
ble, aside from the trivial problem of com- 
puterizing all this data, linking it. and dis- 
seminating it. is that sooner or later there 
are so many paths that users end up spend- 
ing most of their time guessing which ones 
might actually be useful. 

A MAJOR PROBLEM How to create 
the initial links remains a major problem 
with hypertext. With a small system, hu- 
mans can do the work; still, this invites the 
errors and omissions that creep into paper 
indexes. If the indexer leaves something 
out. you'll find it only by browsing. 

Free-text searching — the ability to use 
the computer to sift through files that con- 
tain a particular combination of words like 
"comedian and cigar" — tends to cast a 
wider net but can be just as likely to omit 
important information. In this example, 
you would miss articles on Groucho Marx 
that happened to omit one of the two key 
words you were searching on. But this 
form of search — and more likely the more 
extended approach used in a promising PC 
program called Personal Librarian, which 
lets the computer algorithmically broaden 
your search and estimate the relevance of 
the articles it finds — is probably essential 
to making any big database truly useful. 

The skeptic may be pardoned for think- 
ing that hypertext encourages irrelevance. 
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Lowest Prices On 


Word Perfect/ 

Word Perfect Library Bundle 

*245 

Sr»EdJk.M- 

INNOVATIVE SOFTWARE 
Smart System 3.1 Now With Lan 

*409 


Microsoft Word 3.1 1 

*175 

— sr»£aAM. — 

Word Perfect/ 

Word Perfect Library Bundle 


WORD PtOCDSOtS 

Easy Extra 

Leadng Edge Word Praessor 

Leadng Edge WV with Spefl & Merg . 

Lighter^ 

Mrcrosoft Word ill 

Muftmate33 

Mutomate M/aniage 

PFS Prolessionai Vl/tite 

Smart Spell Checker 

VoUcswnter 3 

Volkwntef Delune Plus 

youswncer ScienofK 

VMHHtfr Nnv Work} Writer 

Webster Spel Checker 

Webster Thesaurus 

Word ftrtea Ubrary 

Word Perfec fVer 42| 

Wordstar w/Tutof 331 

Wordstar Pro Pack 331 

WordStar 2000 2 0 

Wordstar 2000 Plus 20 

Word \l^d 


GRAPNICSJiia 

Chartmaster 

Diagram Master 

Energraphtcs 2.0 

Easy CAD 

FastCAD 

Freelance Plus 

Generic CAD wrOoi Plot 

Harvard Presentation Graphics . . . 
IMSI Mouse (PC Mouse) w/Dr Halo ll 

h-A-Vision 

LogMouse 

LogAtoure w^amt 

Map Master 

Microsoft Buss Mouse 6.0 

Microsoft Chart 

Microsoft Serial Mouse 60 

News Room 

News Room Professional 

PC Buss Plus Mouse |New Ver | . . . 

PC Mouse (New Ver) 

Pmtmaster 

PrmtShop 

Signmaster 

Turbo Graphix Toot Ben 

Windows Drawf> w/Ctip Art 


TRAINillG 

Flight Simulator s 

Mastertype 

MindPniier 

MS Learning DOS 

PC Logo 

Turbo Tula II 

Typfig kwucta 

Typing Tula III 

DATA tASI MANACnUffT 

Clipper $ 

Cornerstone 

dBase ll 

dBase III Plus 

dBase III LAN 

DB-Xl 

Gender 

kncwledgefnan II Promo Pack 

Nutshell 

Paradox Lowest P 

PF5 Professional File 

04A- 

Quickcode Plus 

QwekReport 

Rapid File 

Reflation 

Re\«lation Bump Disk 

RSase Clout (New Ver) 

Rflase Ext Report Writer (New Ver ) . . 

RBasc SOOO System V 

RSase Gr^Jhix 

Reflex 

VPExpeft 

VPinfc 


Brooklyn Bodge . . . 

I DIR Plus 

Carousel 20 

Copy II PC 

Copywnte 

Cruise Control .... 

CutM 

Di$kOpomi2er20. . 
Double DOS40. . . 
DS Back-Up Plus . . . 

Fastback 

Homebase2S .... 
Gem Collection . . . 
Gem Draw Plus . . . 

keywofks 

Microsoft Wndow^ . 
Norton Commander . 
Norton Utilities 40 . 
Note It 

Noteworthy 

PC Tools 

Pnrtworks 

Prokey 4.0 

Sidekick (Unproteaed) 
SkiewaysS I .... 

Smart Notes 

SQ2 

Superkey 

Take Two 

Traveling Sidekick . . 
Turbo Edita Tool Box . 
Unlak^a8Plus . 
Unkxk D Plus ... . 
XTree 


Click Art Personal Publisher . 
Harvard ^ofessnnai F^Msher 

Newsmaster 

Ventura Publishmg 


Copy II Option Board 

Masterpiece 

Masterpiece fVo 

Microsoft Mach lOwWndows&Mouse 

MousePad by Mousetrac 

Summasketch I2xl2 Tablet 


COMMUNtCAnONS 

CompuServe Starter Kk 

Crosstalk XVI 

Micfosoft Access 

Mma 

Remae 

Smartcom II 


LANGUAGIS 

Basic Compiler (Microsoft) . . . 

C Compiief (MiCTOSoft) 

Coba Compiler (Microsoft) . . 
Fortran Compker (Microsoftl 4 0 

lattice C CcxT^xier 

Macro AssemWer (Microsoft) . 

Run C Interpreter 

Ryan McFarian Fortran .... 

I^an McFarian CoW 

Pascal Compiler (Miaosoft) . . 

C]uckBasK2 

Turbo Jumbo Pack (New Ver ) . 
Turbo Pascal wrSOB? & BCD . 

Turbo Prolog 

Turin Data^ Tool Box ... 


ACCOUimNG 

BPI-Gl A-R. ^T», Payroll 

Convuter Assocates-Cit AR. A? . . , 

DAC Easy Accounting 

DAC Easy PayroH 

In-House Accountant 

One Write Plus 

One Write AR. AP. Payroll 

Open Systems - 61 AR. AP. Payrd . 409 
Tune Sips 


PtOJia MANAGIMIirT 

Haivard Total Profea Manager it . . . S 

M<rosoft Prejea 

Super Prqjea Plus 

Timeline 2.0 


4 Word 

HAL 

lotus t-2-3Ver 201 
Lotus Manusenpt . . 
Lotus Report Writer . 
Mutbptan 30 . . . . 


IlfTIGItAnVE SOFTWARB 

Abikty 

Enable 20 

Framework ll 

Open Access 11 

PFS 1st Choice 

Smart Software System 

Symphony 


SupefC3lc4 . . 

Twm Classic . . 
VP Planner. . . 
Wads & Figures 


MOMBY aUNAGBMBNT 

Ooltars & Sense wforcast 

Tottas Managing Tour Money 





I 



Toshiba 

MIOOSupfftwifl 
T-3K)0 

wyse 


1200Bw/Softwafe 

Otfipf Modrts 

USRobotio 

Password t200 

Counef2400E 

Microlnk2400 

MSKDtfVIS 

Semoulll Box 

10 Meg 

20Meg 

40Meg 

Segate 20 MG wAVD CoreroBer 


•OMTOtS 

Amdek Monitors 

NEC 

Mutbsync 

Other Modets 

Prlnceion Graphio Monlton 


P-6 

P.7 

P.9 

OktdatJ . . . 
Panasonic 
10801. . . 
10911. . . 
1092 1. , . 
1592 . . . 
1595 . . . 
3131 . . . 
3151 . . . 
Star Mkronks 
Toshiba 
321SL . - - . 
34IE . , . - 
351 Model M 
351 Color . . 


Oume 

101 Plus Green 
101 Plus^nber 
Vyx 


Canon PC-25 - *929 
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i222 Itt hdun ScnocS aoMl ' hwra. Xnani 85016 

• OrdnUnrHotn liikmiy<mdiy r00<« -600pm 
^U4jy900 - 100 

• AiMuOrdm aai6iu}46a-ini 

• OrdP eroounq 1602) 224-934S lOOOan-SaSpm Mar«a|f-rftt)r 


1-800-426-66S9 


LINE 


WWi'MTtMS 

TURBO PC/XT 

256K Memory, 3«0K Brand 
Name Floppy Drive, 

135 Watt Power Supply 
Slide Caae, AT Style Keytroard, 
44MH, Ckxdr Speed. 
(Keyboard Selectable). 

8 Expanalon Slots 


■CIAL. 


Over S200 worth of 
Paperhxk Software Programs 


Turbo PCXr w/640k & 1 Dove 

S 439 

Turbo PC/XT W/640K & 2 Drives 

S SI9 

Turbo PC/XT W/640K. 1 Drive & 20 

$ 819 

PGAT 8 A4H2 W/5I2IC 1.2 Floppy Drive 

$ 989 

POAT 8 MH 2 W/I024IC 1,2 Floppy Drive . . 

$1039 

POAT8MH2W/1024IC 1.2 Floppy. 30 MG 

$1625 

MonGraphics Card with Parallel Pnrkrr Fbrt . 

$ 69 

Color Card w/ParaBei Printer Port 

$ 65 

Muttifuncton Card w/Software 

$ 79 

Amber Monitor (TTII . 

$ 89 

lender Mentor w/SwivH Tilt 

$ 99 

Color Monitor (RGB) 

$ 279 

Sega Enhanced Graphics Card 

$ 165 

I/O Card (Senal/Paraiielj 

$ 38 

I/O Ctfd (SenalOick C^endar) 

$ 39 

Enhanced Keyboard 

S 69 

XT Rocket 286 Card 

$ 25S 

XT Multi iX) Card 

$ 55 


Alps 

AJt Models . . . 
Brother Prlmen 
CItlaen Printeo 
MSP-IO . 
MSP-15 - 
MSP-20 . 
MSP-25 . 

Premier 35 
1200 . . 

Diablo 
0-25 . . 

635 .. . 
Okonks 

150 

Epson Printers 
Hewtett -Packard 
laser Jet Senes II 
NEC 

3510. 3550 


AST KMfDS 

Six Pack Plus 

Other Models 

ATI 

EGA Wonder 

359 Hercules 

Color Card 

Graphics Card 

Graphics Card Plus 

Intel 

Above Board PC 

PS«: 

Above Board AT 

Above Board PS/AT 

Orchid 

Turbo EGA 

Jet 386 Accelerator/AT 

Tmy Turbo 286 

429 Paradise 

Autoswrtch 350 

Autoswrich 480 

5 Pack 

189 Plus Development 

MS Plus Hard Card 20 Megabyte . . 

^ Quadran 

JJs Quad EGA Plus 

229 Tecmar 

EGAPro^ 

Graphics Master 

_ Captain [No Memory) 

us Video- 7 

899 Vega Deluxe 

Enhanced Graphic Adaptor . . 


coflRvms 


« 

AST 


Anchor Automation 

Model80 

. . $1399 

Anchor Express 

Model 120 

. 2099 


Model 140 

. . 2449 

300 

Pansonk 


1200 

Business Partner 

. $ 719 

12006 

Sr Partner 

, 969 

24006 

Ewe. Partner Dual Ome . . . . . 

, . 1429 

Prometheus 




I SOFTWAM 1 

AURA 


PorodOx 

$400 00 

AMOIICAN SMAU tUSINCSS 


trSTIMS 


Prodesign II 

S180 00 

ASNTON-TATt 


Dbose III 

S407 00 

Framework 

41000 

Multimote 

248 00 

Multimote Advonloge 

31500 

•ORLANO 


Doiobose Tool Bo> 

$ 39 00 

Grophics Toolbox 

39 00 

Lightning 

61 00 

Reflex 

85 00 

Sidekick 

46 00 

Super Keys 

41 00 

Turbo Jumbo Pock 

175 00 

Turbo Poscol '6087 BCD) 

60 00 


61 00 

■PI 


AR, AP. Generoi Accounting 


ond Poyrol) S 1 75 00 eoch 

Inventory. Job Cost arid 


Church Monogemenl 

CALL 

■RiAKTNROUGH 


Timeline 

S230 00 

Timeline G'ophics 

$105.00 

■RO¥miAO SOfTWARi 


Homebose 

$ 64 00 

PC Outline 

64 00 



93 00 

CINTRAL POINT 


Copy II PC 

S 24 00 

Copy II Options BoO'd 

60 00 

PC Tools 

24 00 

CHIP SOFT 


TURBO TAX 


Personol Federol 

S 4500 

Personal State 

5 28 00 

Professionol Federal 

S180 00 

Professional Store 

SI 20 00 

COMPUTtR ASSOCIATES If U S 1 



Eosy Systems Acetg (per module! 

CALL 

Supercotc IV 

$27500 

Souer Project Plus 

265 00 

COSMOS 


Revelotion 

S500 00 

DAC 


Easy Accounting 

S 46 00 

Easy Poyioll 

36 00 

Poyroll Tutor 

1400 

Accounting Tutor 

1400 

DIGITAL RISIARCN 


Gem Collection 

S 75 00 

Gem Desktop 

30 00 

Gem D'Ow Plus 

190 00 

Gem G'Oph 

148 00 

Gem Wordchorf 

88 00 

EXICVTTVI SYSTIMS 


X Tree 

S 2900 

FWTN OINIRAT10N 


Fosibock 

S 95 00 

F1NOT GROUP 


Keep Trock Plus 

S 58 00 

FUNK SOFTWARI 


Sidewoys 

S 37 00 

HARVARD 


Presentation Grophics 

5230 00 

Totol Project Monoger II 

.360.00 

NOVMRDSOFT 


Tox Preporer 

SI 99 00 

CA Sup 

80 00 

IRM 


DiSplOyWnte IV 

S360 00 

DOS 31 

65 00 

DOS 3 2 

80 00 

JAVBIN 



$138.00 

LATTICi 

C Compiler 

$250 00 

RunC 

94 00 

LIADINO IDOl 


Word Processor w Moil 



60 00 



All orders shipped 
within 24 hours! 


LOTUS CMtMIIATION 

lotus I -Z-S 
Lotus Repoft Wf.te* 

Symphony 

Symphony Spelt CheckO' 
Freelance Plus 
G'aphwnie' 

Hot 

MICA 

Monagmg You* Money 
MUIQUN 
Cofbon Copy 
Immtmum of two p eces 
MKKOOKAMU 
|n-A-Vision 
PC Dfow 
MICKOPIIO 
Propok Ver. IV 
WordSlOr 
Wo'dSto' 2000 
WordSior 2000 Plus 
MlCItO^IIOSf sirotegic gomes 
Crusode in Europe 
DecrS'On in the Desert 
F-15 Sif'ke Eogle 
Silent Service 
Solo Flight 
MICKOmM 
R Bose System V 
IMICaOSOPT 
C Compiler iVersiOn 4 
Chort 

Cobol Compiler 
Fortfon Compiter (Version 4) 
Mocro Assembler 
Mulirplon 
Project [Version 3) 

Qu'Ck Bosic 

Windows 

Word (Version 3 1) 

Flight SimulolO' 

Leotmng DOS 

MKKQSniF 

Crosstalk XVI 
Crosstalk Mk IV 


S305 00 
11000 
435 00 
105 00 
355 00 
320 00 
109 00 

S11900 


5275 00 

220 00 

250 00 
175 00 
245 00 
290 00 

S 25 00 
S 25 00 
22 00 
22 00 
22 00 

$365 00 

S265 00 
185 00 
41500 
285 00 
90 00 
125.00 
265 00 
62 00 
62 00 
285 00 
33 00 
32 00 

S 99 00 
155 00 


NASMMA 

Nutshell 

NfW INGLAND SOfTWAftI 

Gtoph-rn-the-Box |Pro| 

GfOph-rn-the-Box lUnpro) 

NANTUCKn 

Clipper 

PAMMACK SOfTWARi 

VP-Plonner 
VP Info 

PAUL MACI SOFTWARI 

Mace Uirlrties 

PCTtR NORTON COMPUTING 

Norton Advanced 
Norton Utilities 

OUAID SOFTWARI 

Copywrite lw/ 2 ero disk. 

ROSISOfT 

Prokey 

SIMON A SCNUSTIR 

Typing Tutor 
Wtebsier Spell Check 
Webster Thesaurus 
New World Writer 

SOFTLOOK 

Corousel 
Cubit 

Disk Optimiser 
Double DOS 

SOFTSTYU 

Printworks 
Printworks (loser) 

SOFTWARI GARDINS 

Don Bricklm’s Demo Program 

SOFTWARI GROUP 

Enable 

SOFTWARI PURLISMINO 

First Choice 
ProWnter 
Pro File 

SOFTWARI RISCARCN TtCNNOLOOT 

Smortkey $ 36 00 

Smortkey w /Smortpnnl 49 00 

SOFTWARI TOOLS 

Viewgen (Version 2] S 95 00 


S10S 00 


55.00 

S385.00 

5 55 00 
55 00 

5 62 00 

$ 79.00 
52 00 

S 38 00 

S 75 00 

S 32 00 
35 00 
45 00 
79 00 

S 33.00 
30 00 
33 00 
30 00 

S 38 00 

68 00 

$ 60 00 

$335 00 

9800 
11500 
142 00 


TUMS: 

• No surchorge. Viso or Mastercard 

• Add $2.00 for C.O 0 — All C.O 0. cosh or certified check only. 

» Prices subject to chonge without nohee. 

• Short shipments must be reported to us within 24 hours of receipt 

• Non-defective goods must be returned with seals mtoct withm 10 doys of receipt 
for full refund 

• Shipping costs will nol be refunded 

• No returns accepted without RMA e 

> No returns on non-defective horefwore 

> Management reserves the right to chorge up to 10% restocking fee 

» Shipping charge $3.00 per item in Colifornio, $4 00 per -lem elsewhere This 
does not apply to bulk orders Shipping costs for hordwore items will be 
higher. 

• Terms extended to Fortune 1,000 companies, government institutions, schools 

ond universihes 


INQUIRIES ORDER ONLY 

818 - 881-6096 800 - 225-8084 

6925 Conby Sireel. Suite #103, Reseda, Colifornio 91335 


SPRINOtOARD 


Newsroom Pro 

79 00 

Certificote Maker 

36 00 

SmUNO SOFTWARI 


Intelligent Backup 

S 8000 

SUMMIT 


Better Bosic 

SI 55 00 

SYMANTfC 


0& A 

$205 00 

T/MAKER 


Click Art Personol Publisher 

S11500 

TURNER NAU 


SQZ 

S 58 00 

Note It 

58 00 

UNISON WORLD 


An Gollery i 

S 21 00 

Art Gollery II 

24 00 

PnnfMosfer 

32 00 

Newsmoster 

55 00 

WORDPtRFICT CORP. 


WordPerfect 

S21S00 

VifordPerfect Librory 

64 00 

WORDTICN 


Quicksilver 

S325 00 

MS DOS Librones 

52 00 

LAN File Server 

70W 

DBXL 

90.00 

XEROX 



. .S580 00 


AMDBC 


3t0A 

S149 00 

AST (expansion cards! 


Rampage AT 

445 00 

Rompoge PC 

260 00 

Six Pock 

165 00 

C. ITON (printers! 


aio 

CALL 

C315 

CALL 

FUJITSU 


PC HoK Height Drive 

S 85 00 

HIRCULXS 


Graphics Plus 

185 00 

ItM 


PfoPrinter 

5420 00 

ProPnnler XL 

650 00 

IMSI 


PC Mouse & Dr Halo If 

$105 00 

INTfL 


Above Board AT 128 

$375 00 

Above Boord PC 64 

240 00 

Above Boo'd PS 256 

340 00 

8087 (IBM) . 

11500 

8087 [8 mhz ] 

160 00 

80287 

185 00 

MICROSOFT 


Mouse isenol] 

$127 00 

Mouse (bus) 

120 00 


38000 

NIC 


1401 Multisync Monitor 

$575-00 

PARADISi 


EGA Auto Switch 

$35500 

PLUS 


The Hard Cord 20 meg 

$650.00 

PRACTICAL PIRIPNIRAU 


Modem 1200 (Inlernol) 

$130.00 

Modem 1200 (External) 

170 00 

Multifunction Cord 


w/12O0 Modem 

300 00 

Complete System 

160 00 

SIAOATl 


20 MB Hard Dnve 


w/Wd Controller 

$445 00 

SIGMA DCSIONS 


EGA Cord 

$390 00 

TOSNIIA 


321 SP 

$555.00 

341 

750 00 

U.S. RODOnCS 


Direct 1200 (ext 1 

$125 00 

Direct 1200 (ml) 

11000 

Direct 2400 (int) 

-195.00 

m oDui 1 

6-h. Modem Coble 

$ 15.00 

6-t1 Korollel Printer Coble 

1500 

Surge Protectors 

24 00 
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What the user can end up with is little more 
than a series of footnotes, marginalia, and 
“see also” references — items that have 
historically been relegated to second-cla.ss 
citizenship in the good old book format, 
with the added benefit of not having to 
stare at a lousy screen display to read them. 
The argument that one can employ hyper- 
text techniques to create wildly complex 
multimedia “documents" — say, a frame- 
by-frame exegesis of The Texas Chainsaw 
Massacre and its subtle relation to the 
brushstrokes of Monet, the concepts of 
Wilhelm Reich, and the dissonance of 
Spike Jones — is not without interest, but 
not exactly something you couldn't do 
with a videodisk and a txx>k. Indeed, when 
you boil it down to its rudiments, hypertext 
seems to make one major claim; it makes 
computers work almost as well as books. 

CHANNEI^HOPPER In fact, hypertext 
may work almost as well as your TV’s re- 
mote channel-selector. Studies have al- 
ready discovered that long blocks of text, 
or those that express more than one idea, 
don’t work well at all in hypertext systems. 
No surprise: since you can exit the “main 
line" document at will, you’re likely to 
“change the channel” at the earliest symp- 
tom of boredom — an excellent way to hit 
the world’s cultural high points but avoid 
anything resembling depth. 

Despite the theoretical “creativity" of 
“nonlinear" thinking, good thinkers tend 
to use boring old linear logic more often 
than not. Despite the 20th-century avant 
garde’s inclination to believe that there is 
some sort of magic to multimedia and cu- 
bistic approaches, there is ample prima fa- 
cie evidence that the stodgy linearity of “a 
good yam," “a tune you can hum,” or 
“step-by-step instructions" satisfres some 
innate human need for order. There’s also 
.something to be said for the dumb linear 
idea that "you’re done"; with hypertext, 
there’s always another alley of explora- 
tion, more often than not. a blind one. A 
recent article on hypertext showed how 
with four simple clicks anyone could whiz 
from an article on indoor lighting to a total- 
ly unrelated piece on diamonds; what the 
article omitted to say was why in the world 
anyone might want to. 

Hypertxjle to the contrary, hypertext 
doesn’t seem to be a new medium; it may 


not even be a medium at all. As a way of 
looking at the adaptation of some simple, 
useful, and fairly long-standing techniques 
to computers, it does have something to of- 
fer. But the term has been around for more 


than 20 years, and the implementations 
thus far have been less than dazzling. May- 
be it’s time for the hypertext hypers to stop 
making artincial pine-.scented claims and 
let in a few gusts of sanity. iffl 



lOLINE LP4000 SpMMcMons 
Motor- SerMydrIve 
Resolution: OOT' ♦ , 

Speed: 20 ipeawat.2B<pilSager^ . 
Media size; Any tUe from I S'* ’ 

to37.S"widex8l''lang. ^ 

Software; 300 CAO/CAE appicatione 
Options; Mulfr^en chenpar (up to 20^ 
HyperBUFfER (queues muttiple plot 
tiles and sons vector and pen mewae). 
Interlace; RS-232 Price SS.40S.* 


OURNEWLP4000 
IS NOTHING NEW. 


Sure, it's twice as fast 
and has twice the resolution 
of our popular LP3700 Ptol- 
ter. But beneath that racy 
exterior, the most important 
thing about our LP4(X)0 is 
the same thing we've been 
selling for years: The best 
possible performance at the 
lowest possil^ price. Our 
specs say it all! 

Discover loline. Contact 
your dealer or lOLINE Corp., 
19417 36th Avenue West, 
Lynnwood, WA 98036. 
(206)775-7861 
Telex No; 4949856 1C Ul 

lOLINE 


CORPOPA riON 
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Desktop Publishin 



WYSIWYG 

The term WYSIWYG (what-you- 
see-is-what-you-get pronounced 
whizzywig) refers to the electronic 
representation of text and graphics on 
a computer terminal just as they would 
appear to you on the printed page. 


WYSIWYG screens have gained wide 
acceptance in desktop publishing 
systems because they integrate form 
and content during all stages of 
document development, improving the 
flow of ideas between designers, 
authors, editors, illustrators, reviewers 
and production staff. 


That’s why we chose WYSIWYG, 
as the name of our company. We 
view WYSIWYG- equipped desktop 
publishing systems as the best tools for 
solving your publishing problems. We 
have combined what we think are the 
most innovative publishing hardware 
and software packages on the market 
to provide you with cost-effective 
desktop publishing solutions. 


We offer two very competitive desktop 
publishing systems, as well as a host of hardware 


and software options, to increase your publishing productivity, 


System One 

High-Speed DP-286 (lOMHz) Intel 8028&hased 
BM* -AT compatible computer with 1M6 of RAM 
and Phoenix ROM BIOS. System features AT-style 
keyboard and mouse, 1.2MB diskette drive. 200-watt 
power supply, clock/calendar with bc^ery backup, and 
MS-DOS, version 3.2. 


System Two 

High-Speed DP-286 (lOMHz) Intel 8028&based IBM* 
•AT compatible computer with 1MB of RAM and 
Phoenix ROM BIOS. System features AT-style 
keyboard and mouse. 1.2MB diskette drive. 200-watt 
power supply, clockycalendar with battery backup and 
Microsoft DOS. version 3.2. 



Twelve-Inch, High-Resolution Hat Screen 

monochrome monitor (720 x 350 
pixels). Ergonomically engineered 
non-^are monitor is mounted on a 
tilt and swivel base of comfort and 
reduced eye strain. 
Second-Generation Hewlett-Packard LaserJet Series II 
laser printer with caUe and 512KB print buffer 
(exparxlable to 4.5 MB). The versatile 8-page-per- 
minute Series n prints a range of page sizes. 

Formatted 20MB Seagate fixed drive. This high-speed 
drive (SSmiDisecond average-access-time) is shock 
resistant for rugged use. 

Microsoft Windows. A multi-tasking. DO&enhancing 
environment Windows includes a word processing 
program, a paint program, communications manager, 
alarm dock, calendar, memory manager, card filer, 
and task switching program. 

Aldus PageMaker, the pit^ram that started the 
desktop publishing revolution. Build graphic 
elements, create or change fill 
patterns, line widths, type styles and 
sizes, and wrap text around graphic 
objects. Create and store formats for 
newsletters, textbooks, ads. or other 
documents. 




Full-Page High-Resolution WYSIWYG Monftor (736 
x 1008 pixds). This powerful full-page (portrait- 
screen) displays text and graphics at 100 dots per inch 
resolution. Special video adapter with parallel printer 
port is included. 

Formatted 40MB MiniScribe fixed dLsk drive. Provides 
high-speed (28ms) disk accessing for superior 
performance. 

Second-Generation Hewlett-Packard LaserJet Series 11 
laser printer with cable and 512KB print buffer 
(expandable to 4.5MB). The versatile 8-page-per- 
minute Series n prints a range of page sizes. 

Microsoft Windows. A muHi-tasking, DO&enhancing 
enviroment Windows includes a word processing 
prt^ram, a paint program, communications manager, 
alarm clock, calendar, memory manager, card filer, 
and task switching program. 


Aldus PageMaker, the program that started the 
desktop publishing revolution. Build graphic 
dements, create or change fill 
patterns, line widths, type styles and 
sizes, and wrap text around graphic 
dejects. Create and store formats for 
newsletters, textbooks, ads. or other 
documents. 




You don’t have to be 
a desktop publishing 
expert to get started with 
your DP-286 system. Each 
desktop publishing system 
includes a special step-by-step 
installation booklet. 


$3995 


$5995 



Options 

Hewlett Packard ScanJet Scanner. This flatbed 
desktop scanrter enables you to add existing 
drawings, logos, photographs, or 
other gr<4)hic images to your 
desktop applications. ScanJet 
offers exposure, scaling, and 
resolution centred. An 
optional 20-page document feeder is available. 



Ventura Publisher Software, part of the Xerox 
Desktop Publishing Series, is one of the best 
desktop publishing programs a vailable for PC- and 
AT-class machines. Ventura 
integrates text and graphics 
from numerous word 
processing, graphics, and 
spreadsheet programs. A wide selection of 
predesigned layouts is included or create your own. 


$185 


$1495 


$665 


2-MB LaserJet Series 11 

Expansion Memory 
Rom Module Font Cartridge 
for the LaserJet Series II 
Microsoft Word 

Version 3.2 9ZtO 

iB.M-AT » a rt^stend Cndcmarlt of Imematnnal StoncM Machines 
CorporaliDn: Xems a a reitiattfed trademark of Xerox C o rp u ra Skm : 
Ventura F^Jblisher is a trademark of Ventura Software, Inc; Microsoft and 
MS-DOS are rctfstend trademarks of Miemtoft Corporatnn; HenMelt- 
l^kard is a re^stered trademark of Hewlrtl^’ackard Corpartion: 
I^Maker n a trademark of Mdus Corporation. 
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Suddenly Affordable,,, 



Toll Free 800 - 635-8635 
ta Texas 512-331-5797 

104 R. Thorpe Lji. Suite 132 San Marcos. Texas 78666 

Tech Support 512*331-5085 

Copyrighied m 



1 
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Software 

Word Processing/ 
Desktop PutHishing 
FANCY FONT 
FINAL WORD 11 
HARVARD 
PROFESSIONAL 
PUBLISHER 
MICROSOFT 
WORD 3.1 
MULTIMATE 
MULTIMATE 
ADVANTAGE-NEW 
LOTUS MANUSCRIPT 
OFFICE WRITER/ 
SPELLER S.0 
PAGEMAKER 
PFS; PROF WRITE 
TURBO LIGHTNING 
VENTURA PUBLISHER 
VOLKSWRITER3 
WORD PERFECT 4.2 
WORDSTAR PRO 4.0 
WORDSTAR 2000 + 
XVWRITEIII 

Database Systems 
CLIPPER 
DB XL 

DBASE III PLUS-NEW 
FOXBASE + 

GENIFER 
KMAN 2 
PARADOX 
PFS: PROF FILE 
Q&A 

QUICKSILVER 
R BASE SYSTEM V 
RAPIDFILE 
REFLEX 
REVELATION 

Spreadsheets/ 
I'^ivgrated Packages 

ENABLE 

FRAMEWORK II NEW 
JAVELIN 
LOTUS 1-2-3 
LOTUS HAL 
MULTIPLAN 
OPEN ACCESS II 
SMART SYSTEM 
SUPERCALC 4 
SYMPHONY 

Communications 
CARBON COPY 
CROSSTALK XVI 
CROSSTALK MKIV 
RELAY GOLD 
SMARTERM(PERSOFT) 
SMARTCOMII 

Statistics 
SPSS/PC 4 
STATGRAPHICS 
STATPAC GOLD- 
WALONICK 
SYSTAT 


S139 

S229 


S269 

$249 

$279 

$359 

$249 
$499 
$119 
$ 65 
$569 
$145 
$195 
$249 
$269 
$199 


$389 
$ 99 
$415 
$219 
$209 
$299 
$389 
$145 
$219 
S 339 
$ 349 
$239 
$ 89 
$499 


$339 
$415 
SCall 
$309 
S 109 
$125 
$289 
$429 
$319 
$449 


THE INCREDIBLE JACK2 
“Electronic U^ rkspace” 

Do Wordprocessing, Spreadsheets, Database and 
Graphics all on one screen at the same time. 

Normally priced 
at $< 


dack2 

W 




^}i$Q95 


with purchase over $1,000. 


Graph ics 
CHARTMASTER 
DIAGRAPH 
DIAGRAM MASTER 
FREELANCE PLUS 
GEM DRAW -f 


$209 

$309 

$189 

$349 

$169 


GRAPHWRITER COMBO $349 
HARVARD PRESENTATION 
GRAPHICS $229 

IN-A-VISION $289 

MAPMASTER $219 

MS CHART $189 

PC PAINTBRUSH PLUS $109 


$699 

$469 


PICTURE PERFECT 
PRODESIGN II 
PUBLISHERS 
PAINTBRUSH 
SIGNMASTER 
WINDOWS/ORAW 

Network Applications 
CROSSTALK XVI 
DBASE III LAN PAK 
KMAN 2 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
REVELATION 
WORD PERFECT 
SERVER 
WORDPERFECT 
STATION 

Accounting 

BPI 

GREAT PLAINS 
COMPUTER ASSOC 
ONEWRITEPLUS 
OPEN SYSTEMS 


$245 

$159 

$219 

$139 

$159 

$399 

$599 

$699 

$599 

$729 

$299 


$179 

$499 

$399 

$159 

$409 


•CALL FOR SHIPPING COSTS 


Desktop Erivironmen; 

GEM DESKTOP $39 

LOTUSMETRO $65 

MS WINDOWS $65 

SIDEKICK $59 

CIRCLE 


Pro,-' • Managfnii-nt 

HARVARD TOTAL 
PROJECT MANAGER II $329 
MICROSOFT PROJECT $249 
PROJECT SCHEDULER 
NETWORK $379 

SUPERPROJECT PLUS $319 
TIMELINE 2.0 $259 

Langud jr'srUlililies 
APL-f V6.0 $369 

COPYWRITE S 45 

FASTBACK $ 89 

LATTICE C S 219 

NORTON ADV 

UTILITIES S 89 

MICROSOnC 
COMPILER $279 

MACE UTILITIES $ 65 

MS FORTRAN 4.0 $279 

1DIR -I- $ 69 

QUICKBASIC S 69 

TURBO BASIC S 69 

TURBO C $ 69 

TURBO PASCAL $ 69 

TURBO PROLOG $ 69 

XENIX $Call 

PiOducliwily Tools 

ORG -f $69 

INTERACTIVE 

EASYFLOW $125 

SMARTNOTES $ 49 

VP EXPERT $ 59 

EUREIKA $ 69 

SIDEWAYS S 39 

Hardware * 

Computers 

AST PREMIUM 286 $Call 

WYSE266PC $Call 

PANASONIC BUSINESS 
PARTNER $Call 

TOSHIBA 3100/1100 -I- SCall 


Monitors 
AMDEK 31 OA 
AMDEK410A 
AMDEK 600/722 
AMDEK 1280 
NEC MULTISYNC 
PRINCETON HX-12 
PRINCETON MAX-12E 
PRINCETON HX-12E 
SONY MULTISCAN 


$149 
S 169 
$409/519 
$ 779 
$579 
$439 
$169 
$529 
$899 


Display Boards 
ATI EGA WONDER + 
HERCULES GRAPHICS 
CARD PLUS 
HERCULES COLOR 
CARO 
NECGB1 
PARADISE AUTO 
SWITCH EGA 480 
QUAD EGA PROSYNC 
OUADRAM EGA-f 
TSENG EVA 480 
VIDE07VEGADELUXE 

Modems 
HAYES 1200 
HAYES 1200B 
HAYES 2400 
HAYES 2400B 
MIGENT POCKET 
TRANSET1000 
US ROBOTICS 1200 
USROBOTICS1200B 
US ROBOTICS 2400B 
VENTEL2400 
VENTEL2400B 
WATSON 


$159 

$409 

$399 

$339 

$269 

$369 

$399 


$379 

$359 

$579 

$529 

$159 

$279 

$139 

$109 

$189 

$409 

$409 

$339 


Multifunction Boards 
AST ADVANTAGE 
(128K) $349 

AST 6 PAK PLUS (64K) $169 

AST I/O MINI II $119 

AST PREMIUM $169 

AST RAMPAGE PC $279 

ASTRAMPAQEAT $439 

INBOARD366AT $1350 

INTEL ABOVEBOARD $Call 

ORCHID 386 $949 

PC TURBO 286 (1MB) $ 749 

PC TINY TURBO 286 $449 

QUADBOARD (OK) S 109 

Priniers/Pioilers 
EPSON EX-1000 $ 549 

EPSON FX-86E $ 359 

EPSON FX-286E $ 499 

EPSON LQ-1000 S 675 

HP 747SA $1499 

HPLASERJETII $1875 

NEC 3550 $789 

OKIOATA192-h $379 

OKIDATA193-f $549 

OKIDATA 292 $ 539 

OKIDATA 293 $ 669 

TOSHIBA P321 $ 499 

TOSHIBA P341E $769 

TOSHIBA P3S1 
MODEL2 $1049 

Mass Siorage/Backup 
IOMEGA 20-f 20 
W/INTFC $2599 

IRWIN 120D20MB 
INT $ 469 

IRWIN 145AT40MB 
INT S 579 

IRWtN445ATINT $ 679 

MOUNTAIN 

BERNOULLI 20 $1599 

PLUSHAROCARD20MB $ 675 
PRIAM42MBAT $799 

PRIAM60MBAT $1099 

SEAGATE 225 W/1NT $ 349 

SEAGATEST238W/INT S 389 

SYSGEN SMART IMAGE 
60MB (INT) $619 

TALLGRASS $ Call 

TECMAR OIC-60AT TBU 
(INT) 


Networks 
ARCNET 
AST PC NET 
NOVELL 
ORCHID PC NET 
Ini Devices 
KEYTRONICS 5151 
KEYTRONICS51$3 
MICROSOFT MOUSE 
PC MOUSE/PAINT * 

Accessooes 
CURTIS RUBY 
DATASHIELD S-100 
GILTRONIX SWITCHES 
LOGICAL CONNECTION 
MASTERPIECE PLUS 


$1199 

SCall 

SCall 

SCall 

SCall 

$169 

$299 

$129 

$109 
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Motherboards 

AND APPLE PIE 

The American Dream keeps us moving forward, exercising the right to go yet another step 
further. Maybe it’s time to establish the right to an upgrade. 


Out EM THE COLD But the new Desk- 
pro 286 is essentially the same computer I 
bought a year ago: same price, same box, 
same basic features with the single excep- 
tion of a different version of the processor 
that runs about 50 percent faster than the 
one I have. In fact, it replaces the Deskpro 
286 that I bought as Compaq’s mainstream 
desktop model. So I now own a computer 
that’s no longer being manufactured by the 
company that made it. 

I’m a reasonable person and fully un- 
derstand Compaq’s need to remain com- 
petitive. But I also expect to be treated like 
a rational, intelligent, paying customer 
(even if I did buy from 47th Street Photo). 
While my computer is just as useful as it 
was 2 weeks ago. I feel as though Compaq 
has just thumbed its no.se at me and said. 
“You fool, you should have waited.’’ 

The problem is that Compaq has given 
me no way to get the higher-speed prtx:es- 
sor that it trumpets as being so important. 
Indeed, as far as Compaq is concerned, I 
must go out and buy a new computer if I 
want to run my programs 50 percent faster 
than I do now. Of course, if I asked presi- 
dent Rod Canion or one of his Canionites. 
Compaq would probably tell me that I 
could just as easily buy a 1 2- MHz acceler- 
ator board for my old computer and get all 
the benefits of the new model. 

But Compaq doesn’t make accelerator 
boards for its customers, and from every- 
thing I’ve heard about upgrading comput- 
ers. the add-on boards that create the most 
problems are accelerator boards, since 
they make a computer run faster than it 
was designed and tested to run. I’ve had 


I like computers. I really do. I know I 
complain about them a lot, but that’s 
only because I use them so much. In 
fact. I like computers so much that I had to 
move into a new office to get enough space 
to set them all up. (All six of them: that is, 
two PCs (a Compaq Deskpro 286 and an 
AST Premium 286), two Macintoshes, an 
Atari ST, and a Commodore Amiga.) 

But last week I began to get really ini- 
tated. I mean I began to get angry. Last 
week three computer manufacturers obso- 
leted me. Well, actually, they obsoleted 
two of my computers. 

The two manufacturers were Compaq 
and Apple. Compaq introduced a new ver- 
sion of the Compaq Deskpro 286 desktop 
computer, which features a 12-MHz 
80286 processor. Apple introduced a new 
Macintosh Plus called the Macintosh SE. 
which has a built-in slot and hard disk and 
is about 20 percent faster than the ones I’ve 
got. ’The reason they obsoleted my com- 
puters is that neither company gave me a 
way to add these new features to my exist- 
ing computer. 

As many of you know, I bought a Com- 
paq Deskpro 286 just about a year ago. It’s 
an 8-MHz model, which was a real 
screamer at the time. The 80386 proeessor 
hadn’t been officially announced yet. IBM 
was still selling a 6-MHz computer based 
on the 80286. And PC’s Limited had just 
introduced its lO-MHz version. I got my 
Deskpro from 47th Street Photo, so I got a 
good deal on it, and it has served me well. 

Being on the leading edge is important 
to me, since my job is to know what’s hap- 
pening in the computer industry. I figured 


that I could gel a good 2 or 3 years out of 
my Compaq before I would begin to feel 
that I was falling behind and had to acquire 
a new computer. Now here it is just I year 
later and Compaq has managed to intro- 
duce three new computers in the interim: 
the Compaq Deskpro 386. the Portable III 
(also running at 1 2 MHz), and the Deskpro 
286-12. 

The Deskpro 386 is a different class of 
computer: it has a different processor, and 
Compaq built a new bus into it so it could 
use fast 32-bit memory. And it was priced 
at nearly twice as much as my computer, 
so it didn’t affect me. The Portable III is a 
different kind of computer, one that you're 
supposed to lug around from time to time, 
which you definitely don’t do with a Desk- 
pro 286 (which weighs 58 pounds accord- 
ing to Federal Express). So the Portable III 
didn’t affect me either (although I did won- 
der what people who had bought a Portable 
II thought of the III). 
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enough problems with my computer with- 
out taking chances on boards that might 
mess it up in mysterious ways. 

It would be easy enough for Compaq to 
solve this problem by making and .selling 


me an enhancement board that it certiHes 
or at least by certifying another company’s 
accelerator board. What I would like bet- 
ter. though, is a sense that Compaq really 
does care about the fact that I bought its 



(>r]c I’luA M>flw<iri* c-rral«*» qitalily or|t chnrtn in niiiuila*!>. t' 


Managers, newOrq Plus is the quick, 
professional way to promote your organization 


Organization charts are essential tools for 
planning, budgeting and communicating. 
Now Org Plus”* gives you the advantage 
of a quality chart that's always up-to-date. 


Order today risk free 


Just enter names 


Simply type names, titles and comments 
into a display that shows each manager and 
theirsubordinates. Then let Org Plus do the 
hard work. 

Org Plus automatically draws and spaces 
the boxes, centers the text and precisely lays 
out the connecting lines. The chart is so 

exact you can use it in any situation, 

no matter how formal. I F 

Yet. with a typical printer you . 0 M 

have your chart in only 3 minutes. 


!Wduy money back guarantee if not satisfied 
fur any reason. To order, call 4I.‘>- 794-6850. 

“Nothing else (works) as quickly or neatly 
us Org Plus. . . a handy accessory and worth 
every penny of its reasonable price." 

— Bill Howard. PC Magtizine 1/13/87 


Org Plus 


for quick and easy 
organization charts 


plus shipping. Includes User's 
• 70 Guide and telephone support. 


Flexible 


Choose from 7 chart styles and 8 box 
styles — even mix different styles in 
a single chart. And you can add. 
delete or move employees to keep 
pace with changing organizations. 

As you grow, i'harts can expaml to 
handle hundreds of employees. 

rr lni'ur|wratp<i. M«in uftirr, •! 


P.O. Box TWk.'i 
Fremont, (w\ 94.'>37 




isiTI 


Send ttr;: PIuh for ni\ I KM IMloreomputihle. Ke<ptire»2.^kli 
KAM and a printer or HI* plotter. 

piub $.1.tK) shipping. $72.9.S total. In GA add $4.90 tax. 
Outside US — Int'l Money Order or Gnilit Gar«l only. 


_ VISA _ MG . 

Card No 

Kxpiree 

Signature 

N ante 


AmerKx Glirrk I US only) 1*0 (IIS only) 


. Phot 


Company. 

Address 

Cily 


./ip. 
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computer a year ago and that it is actively 
thinking about how to keep me current. 

irs JUST ^OT CRICKET The reason 
I want this is because I happened to be in 
London la.st December and discovered a 
British computer company that is develop- 
ing just that .sort of awareness of its exist- 
ing customers; Apricot Computers Pic. 

Apricot used to make a generic MS- 
DOS computer that wasn't completely 
compatible with the IBM. As with U.S. 
companies selling similar semicompati- 
bles. Apricot began to gel into trouble in 
late 19^ because the Briti.sh started buy- 
ing IBMs and strict compatibles. Last year 
Apricot introduced a completely compati- 
ble, high-performance machine called the 
Xen-i. The company designed the mother- 
board of that computer to be exactly the 
same size as the motherboard of its older 
MS-DOS computers and offered its 
100,000 existing users a simple mother- 
board swap so that they could switch to a 
fully compatible computer without buying 
a whole new machine. 

Apricot went even further: it publicly 
committed to continue introducing new 
computers based on the same-size mother- 
board so that, when it introduced an 
80386-ba.sed machine, not only its MS- 
DOS customers but its 80286 customers 
could swap motherboards and stay com- 
pletely current. Apricot's customers have 
reacted enthusiastically, giving the compa- 
ny a solid third-place position in the British 
market, behind Amstrad and IBM. 

The question I have is: Why can’t a 
class company like Compaq do the same 
sort of customer-sensitive product plan- 
ning and give people like me a reliable, 
comfortable way to bring my machine up 
to dale? The basic idea of swapping moth- 
erboards is not unheard of. Indeed. Ap- 
ple — the other company to obsolete me 
la.st week — has done it twice, first with the 
upgrade from Macintosh 512 or 128 to 
Macintosh Plus and second with the up- 
grade from Apple lie to ligs. 

With a motherboard swap for my 8- 
MHz Deskpro, I wouldn’t worry about ac- 
celerator boards or popping chips off my 
existing motherboard, and I’d have a clear 
indication that Compaq appreciates my 
business and wants to keep getting it. Is 
that too much to ask ? 
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Silicon 1-800-354-7330L 

^PECiALUiE^ 




I'l 


$ 


£ 




346 


WHh Sygtem 
A or B Only 


$ 


936 


WHh System 
C or D Only 

PC/AT 


^fVMTria TURBO PC/XT 

256K Memory, 360K Brand Name Floppy Oriva, 
__ 13S Walt Power Supply Slida Cm. 

; **'''* sp****’ 

/ AVl M ■ , (Kayfeoaid Salactalile). 6 Expansion Slots 




64 m Swttchabte, 512K RAM Expwdable 
to 1MB on Mottwteard, a 1.2MB Floppy Drive, 
192 Watt Power Supply, Dual Hard Drive 
& Floppy Controller Card, AT Style Keyboard 
and clodi calendar with Battery Back-up. 


SYSTEM A 

SYSTEM B 

SYSTEM C 

SYSTEM D 

Mrr XY Moftocbronrw System 

MIT XY Color System 

MIT AT Monochrome System 

MIT AT Color Syetem 

MITTurtxiXT 

MIT Turbo XT 

MIT 8 MHz AT 

MITSMHzAT 

Mrr Monograpbics Card 

MIT Color Card 

MIT Monographics Card 

MIT Color Card 

With Pnnier Port 

With Pnnier Port 

With Pnnier Port 

IVifhPhfjferPorr 

MIT Amber Monitor 

MIT ROB Color MonHor 

MIT Amber Monitor 

MIT ROB Color Monitor 

With Swivel m Stand 


With Swivel Tilt Stand 


MIT 1 0 Sarial'aock Card 

Mm 0 Serial Clodc Card 

MIT AT Mum 10 Card 

MIT AT Mum L O Card 

MIT 4 Outlet 

MITAOutM 

MIT 4 Outlet 

Mrraoutiet 

Surge Suppressor 

Surge Suppressor 

Surge Suppressor 

Surge Suppressor 


Turbo PC )cr w 640K & 1 Drive wHh Sytttm Order Onty S 379 

Turbo PC XT w 640K & 2 Drives Sy$tm Ordtr Only $ 456 

PCAT8MH2WI024K ^ 2 f>om Sytlom Ordor Only $990 


Turbo PC XT w 640K & t Dnve & 20 MG nWi Sytitm Ordor Only S 749 

Turbo PC XT w 640K. 1 Dnve. X MG wWr Syttsm Ordor Only S S19 

PC ATS MHr w'l024K. I 2Rappy. XMG wMb5>«Mm0rder0rVy 51566 






MICROWAY ACCELERATES YOUR PC! 


FastCACHE-286"* 

Runs your PC Faster than an AT! 

Runs the 60286 at 9 or 1 2 MMz and the 
80287 at 8, 9 or 12 liKiudes 6 
kbytes of 55ns CACHE 



Compatible with Leading Edge Model D, 
Compaq, and Turbo motherboards Irv 
cludes8088 Reboot Switch DCachq Print 
Spooler and Diagnostics . . . From $399 

8087 SOFTWARE 

IBM BASIC COMPILER $465 

MICROSOFT QUICK BASIC $79 

87BASIC COMPILER PATCH .... $1 50 

87BASIC/INLINE $200 

IBM MACROASSEMBLER $155 

MS MACRO ASSEMBLER $99 

87MACRO/DEBUa $199 

MICROSOFT FORTRAN V4 $299 

RM FORTRAN $399 

LAHEY FORTRAN F77L $477 

MS or LATTICE C CALL 

STSC APL* PLUS/PC $450 

STSC STATGRAPHICS $675 

SPSS/PC+ $695 

87SFL Scientific Functions $250 

87FFT $200 

OBJ -ASM $200 

PHOENIX PRODUCTS CALL 

ATS” 

Turns your AT into a high speed, multi- 
user Xenix business system! 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 

MegaPage' The only EMS board which 
comes populated with two megabytes of 
cool-running, low power drain CMOS 
RAM installed. Includes RAM disk, print 
spooler, disk cache and EMS drivers For 
the IBM PC XT and compatlbles...$549 

Mega Page with 0K $149 

MegaPage with 2 megabytes of HMDS 

RAM $419 

MegaPage AT/ECC" EMS card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 1 1 RAM 
chips cover 256K so the user never en- 
counters RAM errors With 1 megabyte 

CMOS RAM $699 

INTEL, JRAM. or Maynard CALL 

INTEL INBOARD 386 0K $1325 

287Turbo”-10/12 


NUMBER 

SMASHER/ECM" 

T riples the speed of CAE 
and all applications! 

From 

$599 



12 MHz 
8086/8087 
Accelerator 
Plus 

A Megabyte for DOSI 

For the IBM PC, XT and compatibles 

PC Magazine “Editor’s Choice” 

8087 UPGRADES 

All MicroWay 8087s include a one year 
warranty, complete MicroWay Test 
Program and installation instructions 

8087 5 MHz $105 

For the IBM PC, XT and compatibles 

8087-2 8 MHz $154 

For Wang, AT&T. DeskPra NEC Leading Edge 

80287-3 5 MHz $179 

For the IBM PC AT and 286 compatibles 

80287-6 6 MHz. $229 

For 8 MHz AT and compatibles 

80287-8 8 MHz $259 

For the 8 MHz 80286 accelerator cards and 
Compaq 386 

80287-10 10 MHz $395 

PC-PAL" Programmer $395 

Call for great prices on V20, V30, 

64K, 1 28K and 256K RAM 

287TURBO-PLUS"* 

Speeds up your AT 

Adjustable 80286 Clock 6-1 2 MHz 
10 MHz 80287 Clock 

Plus Full Hardware Reset $149 

Optional 80286-10 $175 



287Tuibo runs the 30287 
at 10 or 12 MHz In the IBM 
PC AT, compatibles and the 
new Compaq 386 with 1 00% 
software compatibility. 

10 MHz $450 

12 MHz $550 

PC Magazine “Editor’s Choice” 



8 port. Intelligent serial controller with 3% 
response degradation Includes 8 MHz 
801 86 with built in DMA $1 299 


MICROWAY SOFTWARE 
FOR LOTUS 1-2-3” 

FASTBREAK" employs the 8087 to in- 
crease the speed of Lotus 1 -2-3'* Version 
1 A or 1 A*. Users are reporting speed ups 
of between 3 and 36 to 1 . When run with 
our NUMBER SMASHER accelerator 
card recalculation speed ups of 1 0 to 30 

are being reported $79 

PowerOialer' Add-In for Lotus 1-2-3 
Released Automated telephone dialing 
from within 1 -2-3. Adds least cost routing, 
automatic carrier selection and auto- 
mated phone book worksheet Builds 
customized dialing applications Can be 

used with DesqView $79 

HOTUNK" adds easy linking of spread- 
sheets to Lotus 1 -2-3 Version 1 A . . $99 



287TURBO-PLUS 

With 80287 10 MHz. $549 

With 80287 12 MHz. $629 


CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 


n/Bcro, 

lAlay^ 


^ P.O. Box 79 
L/Kingston, Mass. 

02364 USA 
(617) 746-7341 


You Can 
Talk To Us! 


MicroWay Europe 
32 High Street 
Kingston-Upon-Thames 
Surrey England KTI 1 HL 
Telephone: 01-541-5466 
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RapidFile’s split table/form layout lets you see more of your data. 


RapidFile comes with simple 
pull-down menus or a Lotus' 
1-2-3 -like interface. A visual re- 
port writer makes it easy to do 
pre-printed forms, checks, or 
maihng labels. And its form letter 
frnction lets you create memos 
or mailmerge without program- 
ming. RapidFile even shares data 
with dBASE' FVameworlC 1-2-3, 


PFS:* Professional File and ASCII 
files. And it’s made by Ashton-Tkte* 
the same people who make dBASE. 

If you’d like a demo disk for only 
$4.95,* or the name of the dealer 


RAPIDFILE 


If you’ve got miles of files— 
especially names and addresses, 
mailing labels, and inventory rec- 
ords— you need a program that can 
go the distance fast.That’s wly you 
need RapidFilef The versatile, easy- nearest you, call 
to-use filer that gives you up to (800) 437-4329, Ext, 
twice the on-disk capacity. And up 274.* * And we’ll 

to twice the speed. It even gives show you how to 
you three functions on one disk: file straighten up and 
management, reporting, and form file right, 

letter writing. Which sure beats 
changing disks all the time. 

••InCohmuliHiriimsKh-ilN-l'.S lIKKi.Exi 2T4 • TaiKlN'M'ir Artvarti-il \HHan-* Wi 
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F inally— a computer that breaks 
through the barriers of time and 
space to help you become more 
productive. 

The PC’s Limited 286'^ nms at a 
record-setting 12 megahertz, yet it oc- 
cupies 20% less space than the older, 
slower “big-name” brand. 

Now— can you afford not to be a 
“power user”? 





THAT 

CONQUERED 


I nP 




The 12-mcgahertz 286'- and 8-niegahertz 286" come 
complete with a 1.2 megab\ie floppy disk drive, l,024K of 
high-speed R.\.M, 200-watt power supply and an 
.^-style keyboard. 

Both feature SmartVu™, an alphanumeric LED panel that’s 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 286* and 286'- have been created by the best team 
of computer-hardware designers in the business. totally 
new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance 
computer environment, .^d ei ery 286" and 286'^ is 
bench-tested and run through an extensive bum-in 
before shipment. 

PC’s Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-.^ compatibles. PC's 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 
gained from selling and supporting tens of thousands of high-performance PCs to customers ranging from 
Fortune 500 companies to solo users has been applied to designing the most advanced personal computers 
ever produced: the PC's Limited 286* and 286'^ 

Naturally, the 286" and the 286'- are backed by PC’s Limited’s One- Year Limited Warranty, and by our 
30-day Money Back Guarantee. 

Twelve me^ertz or eight megahertz. . . the choice is yours. In bigb-perfonnance computing, the 
choice is clear: PC's Limited. 


ALSO 

CONQUERS 

SPACE. 
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CHOOSE FROM THESE GREAT PC'S LIMITED 286 VALUES. 


PC’S LIMITED 2868 


Monochrome Systems 


EGAdsI Color Systems 


• laid 802S6 ruonlDg at 8 MHx 

• I024K OB Motherboard 

• 1.2 Meg Floppy Disk Drive 

• Combined Floppy and Hard Disk Cootroller 

• AT'-Style Keyboard 

• 192 lAtt Power Supply 

• Clock/Caleodar with kttery Backup 

• Hercules Compatible Monoefarome Graphics Card 

• 2 Serials aod 2 Parallel Ports 

• PC's Limited Mono-I Hi^ Resolulioo Monochrome Monitor 

• SmanVu'' (Real Time Diagnostic Display) 


with 20 Meg. 6) MS Hard Disk Drive, Space Saving Chassis— 
with 40 Meg. 40 MS Hard Disk Drive. AT" Standard Chassis— 


$1799 

$2249 


• Intel 80286 running at 8 MHz 

• I024K on Motherboard 

• 1.2 Meg Floppy Disk Drive 

• Combined Floppy and Hard Disk Controller 

• AT'-Style Keyboard 

• 192 Wztt Power Supply 

• Clock/Calendar with Battery Backup 

• K's Limited EGAds! Card 

• 2 Serials and I Parallel Port 

• PC's Limited EGAds! Monitor 

• SmanVu" (Real Time Diagnostic Display) 


with 20 Meg. 65 MS Hard Disk Drive. Space Saving Chassis- 
with 40 Meg. 40 MS Hard Disk Drive. AT" Standard Chassis- 


$2299 

$2749 


PC’S LIMITED 286'^ 




Monochrome Systems 


EGAds! Color Systems 


• Intel 80286 running at 12 MHz 

• 1024K on Motherboard 

• 1.2 Megabyte Floppy Disk Drive 

• CMubined Floppy and Hard Disk Cootroller 

• AT-Slyle Keyboard 

• 192 Mhtt Poim Supply 

• Qock/Calendar with ^ttery Backup 

• Hercules Compatible Monochrome Graphics Card 

• 2 Serials aod 2 Parallel Ports 

• PC's Limited Mono-I Hi^ Resolution Monochrome Monitor 

• AT"-Standard Chassis 

• SmartVQ"(Beal Tfanc Diagnostic Display) 


whh 40 Meg. 28 MS Hard Disk Drive- 
with one 80 Meg. 28 MS Hard Disk Drive- 


$2999 

$3399 


• Intel 80286 running at 12 MHz 

• 1024K on Motherboard 

• 1.2 Megabyte Floppy Disk Drive 

• Combined Floppy aod Hard Disk Controller 
■ AT"-Style Keybo^ 

• 192 Watt Power Supply 

• Clock/Caleodar whh Battery Backup 

• PC's Limited EGAdsI Card 

• 2 Serials and I Parallel Ports 

• PC's Limited EGAds! Monitor 

• AT"-Staadard Chassis 

• SmartVu" (Real Time Diagnostic Display) 


with one 40 Meg, 28 MS Hard Disk Drive- 
with one 80 Meg, 28 MS Hard Disk Drive— 


»3499 

13899 





CHOOSE FROM THESE GREAT PC'S LIMITED TURBO PC VALUES. 


PC’S LIMITED TURBO PC ' .Ji- 




Monochrome Systems 


EGAds! Color Systems 


• lotd 8088-2 Systco Uail running at 4.77 MHz and 8.0 MHz 

• 640K on Mothcrboaid 

• Ar’-Style Keyboard 

• 130 Walt Power Supply 

• Hemle» CoflapaiiMe Graphics Adapter with one Parallel Port 

• PC's Limited Mono-I High Resolution Monochrome Monitor 


with one 360K Flopp)' Disk Drive— $799 
with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— $1199 


• Intel I6-Bil 8088-2 System Unit rtinoing at 4.77 MHz and 8.0 MHz 

• 640K on Motherboard 

• AT'-Style Keyboard 

• 130 Watt Power Supply 

• K’s Limited EGAdsJ Card 

• PC's Limited EGAds! Monitor 


with one 360K Floppy Di^ Drive and one 20 Meg, 65 MS Hard Disk Drlve- 
wiih one 360K Floppy Disk Drive and one 40 Meg. 40 NS Hard Disk Drive— 


$1699 

$2199 


A GUARANTEE THAT STANDS UP. 


PC's Limited has cstabiidied itself as the leader in PC technology. And the guarantee and warranty programs we offer put us ahead of the pack, toa Here are our 
terms in plain English. 

30-Day Total Satisfaction Guarantee— Any item bought from PC’s Limited may be returned within 30 days from the date it was shipped for a full refund of your 
purcb^ price. Returned ittms must be as-new, not modified or danu^ed, with all warranty cards, manuals, and packaging intact. Returned items must be shipped 
prepaid and insured, and must bear a PC's Limited Credit Return Authorization (CRA) on the shipping label. 

One Year Limited Warranty— PC’s Limited warrants the products it manufactures to be free from defects in materials and workmanship for one year following the 
date of shipment from PC’s Limited. During the one year warranty period, PC's Limited will repair or replace, at its option, any defective products or parts at no 
additional charge, provided that the product is returned, shipping prepaid, to PC’s Limited. 




PC'S LIMITED 


To buy PC's Limited computers, cdl us dnecHy at . . . 1-800>426-5150 

Cols inside HBXof, 1-800*252-833«. 

Sales lines open 7a.m. until 7p.m. Monday-Friday, 10a.m. until 5ptm. Saturday, Central Standard Time 

1611 Headway Cirdc, Building 3, Austin, Tens 78734 

Sales Calls bom anywhere in the country, (312) 359-6^2, 'technical Support Calls, 1-800-624-9896 or PC's Limited BBS (312) 339*4127 

Customer Service Calls, 1-800-624-9897 or MCI MAIL: PC's Limited, Telex Na 9103808386 PC UD EAX (312) 339*6721 G2 
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CIRCLE 539 ON READER SERVICE CARD 








• Simp/e — Backs up an entire disk using only 
5 keystrokes. 

• Fast— Fills a 360KB floppy In 17 seconds: a 
720KB. 3 1/2" flop^ in 34 seconds: or a 

1. 2MB flopOT in oiuy 2B seconds (a fijl 
lOMB in omy 8 minutes). 

• Reliable— Advanced Error Checking protects 
data against damaged floppies and accidental 
loss. 

• Flexible — Operates from command line or 
easy-to-use menu. 

Sausat COMDEX. Bootft iS6: 


"an unbeatable combination of virtues: 
speed, i/ersari/irv, and reliability." 

—PC Magazine 

"COREfast offers more flexibility, and 
therefore more value, than Fastback." 

—Info World 

SCORE 

INTERNATIONAL 
7171 N. Federal H^way 
Boca Raton. R 3M31 

305/997-6099 


• Poutetfid— Easy file man^ement to view, 
copy, rename, and dekce mes and 
dl^ories. 

• Compatible — Backs up Novell Netware (even 
hidd^ fiJes)ind worits on IBM’s PC. PC-XT. 
PC- AT. the new Personal System/2, and 
compatiUes. 

• Con^ere— Can backup on any DOS device 
(diskette, hard disk. tape, removables, etc.). 

Call us direct or see your CORE Authorized 
Dealer for details. 


Copyright 19a7 CORE IntmucioruL lix- 


CIRCLE 225 ON READER SERVICE CARD 




■ COVER STORY ■ WINN L. ROSCH 


TECHNICAL 

KNOCKOUTS: 

Why Everyone Needs a Hard Disk 


A ll that most people need to know 
about hard disks could be summa- 
rized in one short maxim: if you 
don't have one, get one. In the 6 years that 
the hard disk has been available for PCs, 
it’s gone from being a luxury to a necessi- 
ty. Prices have tumbled from more than 
$100 per megabyte to $10. Single-disk- 
drive storage capacities have outdistanced 
the design limit of EXDS by almost a factor 
of 1 2. As a result, adding any hard disk to a 
PC that lacks one will make the system 
faster and mote convenient. If you bought 
your computer to 

make it easier, that’s "iksvinning combina- 
tion. 

A hard disk makes using ylwPC mote 
convenient because you don’t havsiiplay 
the floppy disk shuffle every time’’ 
want to load a program or save £ 
a hard disk, all of the programs you regu- 
larly need are instantly ready to mn. Com- 
pared with floppy disks, the storage capac- 
ity of a hard disk seems almost limitless (at 
least for the first few weeks). The large 
storage capacity also means that you can 
work with files that are millions, instead of 
thousands, of bytes long. 


ry time "5*1 
: a file. Withv 
ns you regu- 


Adding a hard disk, with its vast storage capacity and quick 
retrieval affiles, to your PC will undoubtedly make your life easier. To 
pick the right one for you, you’ll need to know about the 
principal variables involved. Here’s how to avoid the floppy disk shuffle. 
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■ HARDDISKS 


Hard disks are able to save and retrieve 
programs and data much faster than floppy 
disks. In fact, more than any other periph- 
eral, the disk storage system determines 
how responsive a computer will be. With 
many applications, the speed of the hard 
disk will have a greater effect on system 
throughput than the microprocessor or its 
clock speed. Running an AT without a 
hard disk is like trying to compete in the 
Tour de France on a balloon-tire Schwinn 
bicycle — getting anything accomplished is 
more a matter of miracles than ability. 

In addition, today's hard disks are 
cheap. With a hard disk you get more bytes 
per buck than any other single storage me- 
dium, including RAM or the floppy disk. 
Twenty megabytes, currently the most 
popular hard disk size, can cost as little as 
$400. Only the tightest of budgets can no 
longer afford the benefits of hard disk ca- 
pacity and performance. 

Like the term PC itself, the label hard 
disk covers a dazzling array of products 
with a wide range of performance levels, 
prices, storage capacities, and even philos- 
ophies. The categories of hard disks them- 
selves are evolving with the personal com- 
puter industry. 

For instance, once the low end of the 
hard disk market consisted of 10-megabyte 
disk drives and associated hardware pack- 
aged by systems houses and sold in the 
$1,000 price range. Today, you’re more 
likely to buy a bare disk drive or hard disk 
card directly from your dealer or a mail or- 
der distributor, install it in your PC your- 
self, and end up paying less than $500 for 
twice the storage. Yet the traditional hard 
disk distribution channel still survives 
where convenience and support are more 
important than budgetary considera- 
tions — and particularly where disk capaci- 
ties and costs are so large that mistakes are 
ill affordable. 

THE PERFECT DISK Finding the per- 
fect hard disk — the one that’s right for 
you — requires that you match its features 
to your own needs. The first decision 
you’ll need to make is the one that’s al- 
ways the most difficult — how much to 
spend. 

If money is no object — or if you’re 
willing to pay somewhat more for addi- 
tional security — you may want to consider 


a completely configured hard disk subsys- 
tem from a system integrator. When cost 
becomes the overriding issue, you’ll more 
likely want to do everything yourself, buy- 
ing the disk drive — and the controller if 
you need one for your PC or XT — from 
your dealer or favorite mail-order source . 

No matter which route you choose, the 
price you’re willing to pay will also influ- 
ence the amount of storage capacity avail- 
able to you. In general, more buys more. 
Sometimes, however, one disk drive may 
offer particular features, rather than in- 
creased capacity, that more than Justify a 
higher price. Performance may be one 
such factor. The data security won with the 
proper design choices may be valuable to 
you, too. 

■ Finding the perfect 

hard disk — ^the 

one that’s right for you — 

requires that 

you match its features 

to your own needs. 


HARD DISK BASICS To sort out what 
you need from what you don’t, you need to 
understand both the nomenclature of the 
hard disk and the basics of its operation. 
Once you understand what goes into the 
typical hard disk drive, you’ll be able to 
make an enlightened choice among the 
various competing products. 

The hard disk is actually a combination 
device — part electronic and part mechani- 
cal. Electrically, its function is to turn 
fleeting digital electronic pulses into more- 
permanent magnetic fields. It does so by 
using an electromagnet, called a read/write 
head, to align the polarities of magnetic 
particles on the hard disks themselves. 
Other electronics properly arranges the 
magnetic storage and helps locate the in- 
formation stored on the disk. 

The mechanism of the typical hard disk 
is actually rather simple, containing fewer 
moving parts than the average electric ra- 


zor or pencil sharpener. The basic ele- 
ments of the system include a stack of one 
or more platters — the actual hard disks 
themselves — that rotate as a unit on a 
shaft, called the spindle. The shaft con- 
nects directly to a servo-controlled motor 
that spins the entire assembly. 

The only other moving part in most 
hard disk drives is the head system. In 
nearly all disk drives, one read/write head 
is associated with each side of each platter, 
and each head is connected to an arm 
linked to all the rest of the arms of the other 
heads to form a single moving (usually 
pivoting) unit. The head assembly is 
swung across the disk by a special solenoid 
or motor, called the head actuator. 

Unlike floppy disk drives, the hard disk 
platters constantly spin (at least while 
powered-up) because it takes the substan- 
tial spinning mass of the hard disk platters 
a significant time — 10 to 30 seconds — to 
achieve its relatively high rotational rate 
(usually 3,600 rpm). The constant spin 
makes your data nearly instantly accessi- 
ble (with floppy disks, you have to wait the 
half-second or so it takes to get them turn- 
ing at the right speed). 

The constant spin also extracts penal- 
ties — constant current consumption high 
enough to preclude the use of most hard 
disk drives with the paltry 62. 5- watt power 
supply of the (now discontinued) ordinary 
IBM PC. In addition, the constant, high- 
speed spin makes the quality and perfor- 
mance of the bearings holding the spindle 
of paramount importance. While in gener- 
al these bearings are sealed, permanently 
lubricated, and trouble-free, some inex- 
pensive hard disk drives have shown a pro- 
pensity for bearing problems. 

The principal variables in hard disks re- 
late to their speed and capacity, and these 
qualities are directly related to design 
choices in making the mechanism. The 
head actuator has the greatest effect on the 
speed at which data can be retrieved from 
the disk, the number of platters exerting a 
smaller effect. Capacity of the hard disk is 
influenced by the number of platters, the 
magnetic material on the platters, and the 
head assembly. 

PICKING A RANDOM BYTE Unlike 
microprocessor performance, disk speed is 
not a simple issue controlled by one or two 
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■ HARDDISKS 



Faceplate 


Base casting 


Head flexure 


Actuator lock 


Plated disks 


Magnet 

housing 

assembly 


Voice 

coil 


Head arm 

Preamplifier chips 


Air filter 


Top cover 


Spindle with 
Integrated motor 


Actuator arm 


Printed circuit board 
(drive electronics) 


Interface connector 


Hard disks today and tomorrow: Aside from an ever-increasing num- 
ber of platters (eight in the illustration above), the most recent innova- 
tions in hard disk technology are the coating scheme used in the con- 
struction tf the disk platter and the type of readi write actuator used. 
Many mant^acturers now plate the surface of the disk, making it a more 


reliable storage media. The older scheme uses ferric oxide particles in a 
glue suspension that is poured onto the disk. Today read! write heads are 
actuated by a magnetic voice coil for quieter, more reliable, and, most 
importantly, faster operation. This technology is a vast improvement 
over the jerking of the mechanical band positioner used previously . 


variables, nor can it be quantified in dis- 
crete levels. For instance, most people be- 
lieve there are but two levels of hard disk 
performance — AT-standard and XT-stan- 
dard. Those specifications are just guide- 
lines. IBM requires that disk drives for the 
AT have an average access time — which is 
determined by how long it takes the mech- 
anism to find any random byte of data on 
the disk — of less than 40 milliseconds. An 
XT-speed disk drive may take more than 
twice as long to find the same random 
byte. (The IBM PC-XT specification for 


hard disk average access time is 85 milli- 
seconds, although some of the equipment 
supplied by the company runs at 100 milli- 
seconds.) Actual hard disk access times, 
however, stretch across a wide continuum, 
from less than 15 to as much as 150 milli- 
seconds. 

Although the oft-quoted average access 
time of a hard disk does indicate a general 
level of performance, such figures do not 
accurately or completely reflect the re- 
sponse of the disk system in actual use. 
Average access time is, for the most part, a 


function of the disk drive alone, but the 
hard disks are Just part of a complete sys- 
tem that also includes the disk controller 
and the software that controls the disk 
drive. 

Moreover, average access time indi- 
cates only one aspect of hard disk speed. 
Once a byte or record is found on the disk, 
it must be transferred to the host computer. 
Another disk system specification, the 
data transfer rate, reflects how quickly in- 
formation can shuttle between micro- 
processor and hard disk. 
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CRASHPROOFING YOUR 
HARDDISK 

A hard disk requires almost no maintenance, 
but it’s wise to take preventive measures to keep it in 
top-notch working order. 


Access time is chiefly determined by 
mechanical factors in hard disk design and 
construction, specifically the type of head 
actuator and the number of platters used in 
the disk design. The head actuator is the 
actual moving force that positions the 
read/write heads over the exact area of the 
hard disk platter that contains the desired 
information. The faster the actuator can 
move the head, the faster an individual re- 
cord can be located on the disk . 

CIOSING THE LOOP The electrome- 
chanical systems that make up all hard disk 
head actuators can be grouped into two dis- 
tinct types: open loop and closed loop. The 
most-common realizations of these design 
techniques are the band-stepper and servo- 
voice coil actuators. 

Whether the "loop” is open or closed 
merely indicates whether direct feedback 
about the head position is used in control- 
ling the actuator. An open-loop system 
gets no direct feedback; it moves the head 
and hopes that it gets to the right place. 

The band-stepper mechanism uses a 
stepping motor, a special direct-current 
motor that turns in discrete increments in 
response to electrical pulses from the con- 
trol electronics instead of spinning. The 
electronics of the band-stepper system 
sends out a given number of pulses and as- 
sumes the stepper motor rotates that num- 
ber of steps. The band of the band-stepper 
is simply a thin strip of metal that couples 
the rotating shaft of the motor to the linear 
travel of the head. Each pulse thus moves 
the head across one track of the hard disk. 
The speed at which this form of actuator 
can operate is limited by the rate at which 
pulses can reliably be sent to the motor. 

The closed-loop system gets a constant 
stream of information regarding the head 
position from the disk, so it always knows 
exactly where the head is. The system de- 
termines the location of the head by con- 
stantly reading from a special, dedicated 
planer — the “servo surface” — in the disk 
mechanism on which a special pattern that 
identifies each disk location is written. 

The voice-coil mechanism operates like 
the voice coil in a loudspeaker — hence its 
name. A magnetic field is generated by a 
coil of wire (a solenoid) by the controlling 
electronics, and this field pulls the head 
mechanism against the force of a spring. 


Y ou need not worry about greasy rags 
and oil cans when it comes to taking 
care of and maintaining your hard disk 
drive. Because disk drives have so few 
moving parts, almost nothing in them 
can wear out — and whatever might wear 
out you can't do anything about. 

However, if the information you have 
stored on your disk and the speed at 
which you can get at it are important to 
you, a few preventive measures will help 
you make sure that your hard disk is a re- 
liable storage system and not a random 
disaster. 

The first mie of disk maintenance is 
backup. Whenever you’ve done signifi- 
cant work on your PC or AT, you should 
back up the hard disk copy to another 
disk or a tape. Always back up before 
running maintenance software because 
mistakes or power failures during execu- 
tion of these programs can have deadly 
effects on your data. 

For a variety of reasons having to do 
with the magnetic-storage medium itself, 
individual data bits — and sometimes 
whole blocks of them — can go bad on 
your hard disk. Not that data strangely 
changes, but rather areas on the disk lose 
their storage abilities. 

That disastrous transformation can 
change normal disk space into bad sec- 
tors, If you try to save data to that 
area — or, heaven forbid, should you al- 
ready have something stored there — you 
will be unable to retrieve it. 

Many mainframe and minicomputer 
disk systems actively monitor them- 
selves and deallocate these newly formed 
bad sectors during normal operation, 
making the dangerous disk areas inacces- 
sible so that the system does not try to use 
them. 


DOS, however, does nothing about a 
decaying disk. Worse yet, even the FOR- 
MAT program can miss marking bad 
sectors and leave them available on your 
disk as traps for unwary data. You won't 
know that something is wrong until it is 
too late, and you’ve lost a block of data or 
a whole file. 

You can prevent such surprises (but 
not eliminate the problem) by periodical- 
ly testing your disk for bad sectors. Many 
disk drive manufacturers suggest that 
you use Norton Computing’s Disk Test 
program, which warns of potentially 
dangerous disk areas and can deallocate 
them. Disk Test is better able to locate 
bad sectors than is the DOS FORMAT 
program, so after you run it you can be 
more certain about the quality of the 
available storage. To be safe, you should 
run Disk Test about once a month. 

A BAD FAT If the worst possible disas- 
ter befalls your hard disk and you’re 
greeted by an ominous message like 
“Bad File Allocation Table,” don’t 
throw away your disk. While such prob- 
lems are fatal to your data, your disk 
might still be good. (Even with a bad 
FAT, you can recover information from 
your disk. However, if you keep regular 
backups, making the effort is not really 
worthwhile.) 

Errant electrical pulses are often the 
cause of this problem. The solution, trau- 
matic though it may be, is to start all over 
with a clean slate. 

If possible, reformat your hard disk 
with IBM’s Advanced Diagnostics or 
your disk maker’s own low-level format 
program. Repartition it with FDISK and 
then run DOS’s high-level FORMAT 
program (or whatever programs your 
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disk's maker supplies as substitutes). 
Your disk should then be as good — and 
as blank — as new. 

Because of the manner in which [X)S 
organizes data on disks, whenever a hard 
disk is used extensively and for long peri- 
ods, files get broken into small, scattered 
pieces called clusters. 

Although breaking data into clusters 
is good for DOS and helps it squeeze as 
much infoimation as possible on a given 
disk, such scattered clusters impose two 
penalties. Whenever you try to access a 
file, your system must waste time col- 
lecting all the clusters. That operation 
slows down your disk. Furthermore, 
should you ever try to recover an inadver- 
tently deleted file with an unerasing pro- 
gram, scattered clusters make success 
more difficult. 

At least two programs are available to 
unscatter clusters and make all of your 
disk files contiguous. 

The shareware program Disk Orga- 
nizer does such a good job on disks of up 
to 32 megabytes that its nominal price 
makes the long wait in getting the pro- 
gram (its author-cum-publisher mails out 
copies only about once a month) worth- 
while. 

Although mote costly, the commer- 
cial program Disk Optimizer from Soft- 
Logic Solutions is mote versatile and 
mote widely available, particularly on an 
instant gratification basis. 

Run either program about once a 
month when your system has enough free 
time (up to several hours) to devote to 
this function. And don't forget to back up 
all your files first. Remember, where 
hard disks are concerned, accidents inev- 
itably happen at the worst possible mo- 
ment. — Winn L. Rosch 
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Disk Optimizer 
Softlvogic Solutions 
530 Chestnut St. 
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(800) 272-9900 
List Price: $49.95 
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di^ cluster scattering, a file security sys- 
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List Price: .Shareware. $20 license fee. 
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In Short: A file cluster reorganizing pro- 
gram that will optimize the placement of in- 
dividual files to minimize disk drive head 
movement. Disk Orftanizer is shareware 
and can be downloaded fn)m the PC Maga- 
zine Interactive Reader Service, <2 1 2) 696- 
0360. Not copy protected. 
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By vaiying the current in the coil, the head 
mechanism is drawn farther from its an- 
choring spring and the head moves across 
the disk. 

The servo-voice coil system need not 
count out each step to the disk location it 
needs to travel to. It can quickly move to 
approximately the correct place and, in 
milliseconds, fine-tune its location based 
on the servo information. 

For its better performance, the servo- 
voice coil system trades off the use of one 
side of a platter, reducing the need for 
more-complicated control electronics. In 
general, high-performance hard disks, 
such as those from Core International or 
Priam, use servo-voice coil actuators. 
Lower-performance disk drives, such as 
the standard unit in an IBM PC-XT, use 
the less-expensive band-stepper arrange- 
ment. 

BUMPER PLATING The number of 
platters used by a disk drive also influences 
its average access time. The more platters 
a disk drive uses, the greater the probabili- 
ty that one of the heads associated with one 
of those platters will be above the random 
byte. On the other hand, more heads 
means a more complex and more massive 
head assembly, which tends to slow things 
down. 

The number of platters exerts more of 
an influence on the capacity of the disk 
drive-Mhe more surface a disk drive has 
for recording data, the more capacity it 
will have. To some extent, the magnetic 
material on the platters also influences disk 
drive capacity (and, in a minor way, 
speed). This magnetic material also influ- 
ences the ruggedness of the drive. 

The platters in hard disks are usually 
thin but inflexible aluminum disks that are 
covered with a material that can be readily 
magnetized — the magnetic medium. Tra- 
ditionally, the platters have been coated 
with a ferric oxide compound — essentially 
fine grains of rust — that is coated over the 
aluminum substrate of the platter and held 
in place by a special binding material. The 
oxide coating is similar to the coating lay- 
ered on magnetic tape like the common au- 
diocassette, VCR tape, and floppy disk 
surfaces. 

Because the coating process and the ox- 
ide compounds themselves have been 


PC MAGAZINE ■ JUNE 9. 1987 
113 




■ HARDDISKS 


evolving for more than 40 years, it is a 
well-understood, familiar technology. 

Thin-film magnetic media are a recent 
alternative to these traditional oxide coat- 
ings. As the name implies, a thin-film disk 
has a microscopically skinny layer of a 
pure metal, or mixture of metals, bound to 
its surface. These thin-films can be applied 
either by plating the platter or “sputter- 
ing” (a form of vapor plating) metal onto 
the disk. 

Thin-film media hold several special 
advantages over oxide technology. The 
very thinness of thin-film media allows 
data to be packed more tightly onto the 
disk, and that means more megabytes per 
platter. Tracks and data are closer togeth- 
er, so the read/write head need not move as 
far between random bytes, fractionally im- 
proving disk performance. 

One reason that thin-film can be so thin 
and support high recording densities is that 
as with chrome-plated automobile bump- 
ers and faucets, plated and sputtered media 
require no binders to hold their magnetic 
layers in place. As with chrome plating, 
the thin-films on Winchester platters are 
genuinely hard — many times tougher than 
oxide coatings. 

Because plated platters are harder than 
most read/write heads, they are less sus- 
ceptible to some forms of ruinous head 
crashes. Typically, head crashes on oxide- 
coated platters harm the disk rather than 
the head — the head actually plows a small 
furrow in the soft oxide coating, uprooting 
data all along the way. On the other hand, 
the head merely bounces off most plated 
media. 

Although among hard disk makers 
opinion is quite divided as to how tolerant 
or prone to crashes various media are, my 
practical experiences definitely favor thin- 
film media. I’ve had an oxide disk crash 
when I’ve gently moved a PC system unit 
while it was on. During one year, another 
oxide coated disk I constanUy use has had 
two sectors separately go bad. None of the 
thin-film disks I’ve had have lost data, and 
I’ve never had one crash — despite a sys- 
tem unit tumbling to the floor while writ- 
ing to the disk. 

To increase the security of your data, 
better hard disks using either media type 
have a "park and lock” feature that with- 
draws the read/write head from the active 


data area when the disk drive motor is shut 
down, minimizing the probability of dam- 
age to active data. 

Making tracks No matter the type 
of magnetic media or style of head actuator 
used by a disk, the read/write head must 
stop its lateral motion across the disk 
whenever it reads or writes data. While it is 
stationary, the platter spins underneath it. 
Each time the platter completes one spin, 
the head traces a full circle across its sur- 
face. This circle is called a track. 

Each head traces out a separate track 
across its associated platter. Because the 
combination of all the tracks traced out at a 
given head actuator position forms the out- 
line of a solid cylinder, such a vertical 

■ Thin-film media 
hold several 
special advantages over 
oxide technology. 


stack of tracks is often termed exactly that: 
a cylinder. Typical PC hard disks have be- 
tween 312 and 1,024 cylinders (or tracks 
per platter). The number is permanently 
determined by the number of steps made 
by the stepper motor or magnetic pattern 
on the servo surface (which you cannot al- 
ter) of the disk. 

Most hard disk systems further divide 
each track into short arcs called sec- 
tors — usually 17 of them. Sectors are 
merely marked magnetically (using a low- 
level format program), and their number is 
somewhat arbitrary. It varies, for instance, 
when the disk is formatted for tun length 
limited recording. 

In the standard DOS confrguration, 
each sector holds 312 bytes of data, but 
this, too, is only arbitrarily defmed. Some 
software that extends the hard disk capaci- 
ties accessible by DOS stretches sector 
size. 

Ordinarily you won’t have to tangle 
with such things as cylinders and sectors. 
[X3S keeps track of all those details for 
you. However, when you attempt to match 


a hard disk to your AT yourself, you’ll 
have to have its number of cylinders and 
heads handy. Setting up your system for 
the wrong parameters can lead to baffling 
problems. 

The order in which DOS reads the sec- 
tors on each track can have a large influ- 
ence on the performance of a disk drive. 
Because most disk drives can handle infor- 
mation faster than their host computers can 
deal with it, the low-level format of the 
drive can be used to force the system to 
read one sector and then skip several sec- 
tors before reading the next, a process 
called sector interleaving. The number of 
skipped sectors is called the interleave fac- 
tor. It is a function of the low-level format 
of the disk drive and not of the disk drive it- 
self. 

OTHER SPEED FACTORS Other 
hardware design factors can influence the 
speed at which information can be moved 
from a hard disk to the electronics of your 
computer, however. The ultimate data 
moving speed is controlled by the data 
transfer rate of the hard disk suteystem, al- 
though other considerations often limit the 
actual throughput of information to a much 
lower rate than this data transfer speed. 

The primary controlling factor in data 
transfer rate is the type of interface used in 
connecting the disk drive to its host com- 
puter. Standards organizations recognize 
several hard disk interfaces and tightly de- 
flne their interconnection specifications. 

The most common interface standard in 
PC hard disk systems is ST506/4 1 2, which 
is used in IBM’s PC-XT and PC AT sys- 
tems. ST506 specifies a data transfer rate 
of 5 million bits per second (5 MHz). 
Newer interfaces, such as the Small Com- 
puter System Interface (SCSI — pro- 
nounced “scuzzy” by some, “sexy” by 
others) and the Enhanced Small Device In- 
terface (ESDI), allow greater freedom in 
choice of data transfer rate. For instance, 
one ESDI standard specifies a transfer rate 
of 10 MHz. 

Although such double-speed operation 
may be tempting, you’ll need a high-per- 
formance computer to take full advantage 
of it. The XT (and PC) can’t even keep up 
with the 5-MHz speed of ST506. More- 
over, neither SCSI nor ESDI disk drives 
are able to plug into existing IBM PC-XT 


PC MAGAZINE ■ JUNE 9, 1987 
114 






or PC AT hard disk conirollers. 

As with the ST506 standard, the ESDI 
is a device-level interface. Its connections 
are fundamentally made directly to the de- 
vice that's to be used, and it makes a good 
match into the PC environment. For in- 
stance. Compaq Cotp. has chosen ESDI 
for its Deskpro 386 hard disk drives. 

SCSI is a .system-level interface, which 
means that it provides what is essentially 
its own expansion bus to plug into. SCSI 
may actually plug into another interface, 
like ESDI. In some ways that makes it re- 
dundant in the PC environment (do you 
really need two different expansion bus- 
es?). SCSI is also designed to operate best 
when shifting blocks of data around, and 
its performance suffered in some early sys- 
tems. But proper implementations make 
SCSI more than a match for ST506. 

Another influence on data transfer rate 
is the data coding scheme used on the disk. 
The chief means of data encoding is called 
modified frequency modulation, or MFM. 
A newer form of data encoding called run 
length limited (RLE) can squeeze data 
more densely into each hard disk track, re- 
sulting in greater .speed and capacity. To- 
day's most-favored RLE system — 2,7 
RLE — boosts both by 50 percent. Ad- 
vanced RLE ( ARLL or 3,9 RLE) can dou- 
ble the speed and capacity that a disk drive 
would have using MFM . 

RLE encoding requires that a hard disk 
have wider than normal bandwidth in its 
control electronics to handle its higher data 
rate. Consequently, not all hard disks can 
handle RLE reliably . If you plan to explore 
RLE, which requires that you use a special 
RLE controller board instead of the stan- 
dard controllers, be certain that the disk 
drive you choose is certified to use it. 

With today's rapidly tumbling prices, 
adding a new hard disk — cither replacing 
one of your PC's floppy disk drives or just 
filling a vacant drive slot in your 
AT — can be the most cost-effective pro- 
ductivity boost you can give to a personal 
computer. A little attention to the details of 
disk design and a little shopping are all you 
need to be sure that the product you choose 
is the perfect match for your system and 
your mass-storage needs. ® 


Winn L. Rosch is a conirihulinx editor of 
PC Magazine. 
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Never enter date and time into your personal 
computer again. dClock II. the original sloiless, real-time clock- 
calendar,automatically does it for you when you turn your computer on. 
dClock II does not take up a valuable expansion slot in your computer. It plugs 
into the back of your floppy disk drive, and can be installed in less than 5 minutes 
With dClock II you get: 

• Compatibility with most all personal computers, including Pt^ XT*. AT, 
turbo types, and even non-IBM* compatible. 

• Software on a diskette for easy installation. 

• SO-day money-back guarantee. 1 year limited warranty. 


To purchase your dClock II, 
ask your computer dealer 
or call: 

(214) 788-5198 


• User documentation and instructions for upg 
your IBM XT or Compaq Portable* memor>' to 64iiK 
easily and without using any expansion slots. 
dClock II also includes standard, replaceable, lithium 
battery backup. 100 year calendar, 
automatic end-of-month recognition, 
automatic leap year compensation. 
Don't be misled by imitators. 
dClock II is the original sloiless 
clock-calendar. 
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shipping and handling 
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Aliinny thing happened 
on John Harft first day at 
his computer... 



John Hart was already convinced his new computer could make life 
easier. What worried John was that it would take him weeks, maybe months 
to get the most out of a software program. 

PFS*: First Choice changed all that. The first thing John noticed was 
the instruction manual. It wasn’t huge and complicated like other software 
programs. In fact, First Choice let him get started immediately. 

Then John found out First Choice was one integrated program that 
could handle all his business needs. A versatile word processor with spell 
checking, flexible file management, a powerful spreadsheet program, and 
resourceful electronic communications were ri^t at his fingertips. And 
they all worked faster and more efficiently than he ever imagined. /-. 

By the end of the day, John Hart discovered that in the time he C'Jjn 

had set aside for his first lesson, he had already used First Choice > 

to write a dozen error-free letters, create customer files, make 
sales calculations, and check the Dow* Jones News/Retrieval. 

He can hardly wait for tomorrow. pp§- Pipst ChoicC 

No Experience Squired 



Ask your nearest dealer for a demonstration. 

O Software Publishing Corp.. Mountain View, CA. Works on IBM and compatible computers only. 
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■ usi a few years ago, only the most op- 
g I timistic or pessimistic of PC owners 
would have thought that disk drives 
over UX) megabytes in capacity would 
ever snuggle inside their computers. The 
optimists foresaw the days when the PC 
would take over the chores formerly con- 
signed to minicomputers and maihframes 
and would let them take care of massive 
jobs in the privacy of their offices. The 
pessimists feared the workload and re- 
sponsibilities of those possibilities would 
drop on their shoulders and desktops. 

Big disks arc no longer a matter of spec- 
ulation. With almost alanning frequency, 
mass-storage makers are pushing the top 
end of their product lines well above the 
lOO-megabyte mark. While once you 
might have considered greasing the sides 
of your disk drive slots to squeeze in a disk 
drive as large as 100 megabytes, today you 
can fill one slot of your AT with a 380- 
megabyte unit. 

If you haven't had a hard disk for mote 
than a couple of weeks — and consequently 
are not bumping up against its storage lim- 
it— you might wonder why anyone needs 
mdtc than l(X) million characters of stw- 
age. Working alone, an individual may or 
may not need that kind of storage. As srxm 
as the disk resource is shared, how- 
ever — for instance, in a network .server or 
multi-user system — the disk space is al- 
ways at a premium because each person 


>ugHtyou couldn’t possibly use over 100 megabytes 

in your hard disk, the prices, features, and quality of the 


\ products nmkwed here just might cause you to reconsider. 
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only gels a small slice of the total capacity. 
Even in single-user systems, mass storage 
requirements tend to expand to fill whatev- 
er disk is available — and then keep right on 
growing. 

Although part of the blame forever-ex- 
panding mass-storage needs can be laid on 
wastefulness in resource manage- 
ment — with scattered duplicate files and 
backups all over the disk — most of the 
time, increased capacity requirements are 
genuine. Once a computer system proves 
its usefulness, more and more jobs are con- 
signed to it, each one making its own stor- 
age demands. Multiuser systems naturally 
attract more users; databases inevitably 
grow; files and records tend to pile up. 

The only way to avoid — or at least post- 
pone — a mass-storage shortfall is to invest 
in a truly large hard disk, one able to han- 
dle megabytes beyond your present or 
foreseeable needs. The disk drives in this 
heavyweight category easily take care of 
almost any such situation. 

BIG DRIVES, BIG PROBLEMS Al- 
though these big disk drives are becoming 
almost commonplace as manufacturers get 
better at fitting more platters into each disk 
drive and squeezing tracks closer together, 
making that much mass storage useful in- 
side a PC is not so simple. Neither PCs nor 
PC/MS-DOS were designed with capaci- 
ties anywhere near 100 megabytes in 
mind, let alone beyond that. Both PC hard- 
ware and standard operating systems place 
arbitrary limits on the maximum amount 
of disk storage that can be used. 

The primary limit is the 32-megabyte 
DOS addressing maximum. According to 
the DOS standard, the largest single disk 
drive that the operating system is willing to 
deal with is 32 megabytes — only enough 
space to map that much disk space is al- 
lowed in the standard IX)S file allocation 
table (FAT). 

DOS stores information on disk in allo- 
cation units called clusters, which in the 
normal scheme of things consist of four 
physical disk sectors that each hold SI2 
bytes. Individual files are assigned clusters 
through a mapping system in which one 
entry in the FAT allocates a cluster to a 
file. Because DOS devotes only a limited 
amount of disk area to the FAT, only a fi- 
nite number of clusters can be map- 


ped — enough for 32 megabytes of 2,048- 
byte clusters. 

Manufacturers have developed three 
principal schemes to sidestep the lack of 
FAT on their hard disks: slicing the disk 
into several "logical” disks, each with its 
own drive letter and 32-megabyte size lim- 
it; devoting more disk space to the FAT; 
and increasing the cluster size. 

The first of these methods is termed 
partitioning. Although it is more frugal 
with disk space and generally the safest 
method because it requires no changes in 
the normal DOS disk setup, partitioning 
imposes its own penalties. For instance, all 
files must be smaller than 32 megabytes 
because DOS makes no provision for di- 


■ Neither PCs nor 
PC/MS-DOS were 
designeci with capacities 
anywhere near 100 
megabytes in mind, let 
alone beyond that. 

viding a single file among several disk 
drives or partitions (other than through the 
BACKUP and RESTORE programs). 

Increasing the size of the FAT requires 
modifying the DOS programs themselves. 
While DOS, is amenable to such software 
surgery, complications are inevitable. 
Most applications expect to be able to run 
in a standard DOS environment. Although 
most programs have no problem adapting 
to more FAT because they never bother 
looking at it (letting IX)S do all the dirty 
work), some disk maintenance utilities and 
file recovery programs may be sensitive to 
the size and arrangement of the FAT. Such 
software might not work with a modified 
version of DOS. 

In addition, unforeseen consequences 
can arise at any time after DOS has been 
modified. Although as delivered by IBM 
(or Microsoft), DOS is thoroughly tested 
and generally free from bugs, after modifi- 
cation no guarantees exist. The change of 


even a single byte may lead to unpredict- 
able crashes at any time, particularly when 
such alterations are made without the ben- 
efit of the source code, as third-party mod- 
ifications must be. 

Clusters can be enlarged beyond 2,048 
bytes by increasing the size of each of the 
four sectors or by using more than four 
clusters per sector. Sector size is a function 
of the low-level format of the disk arxl may 
be fixed by purely physical considerations 
such as data density and the speed of the 
spinning disk. The number of sectors as- 
signed to each cluster is a function of DOS 
and can be easily modified. In fact, DOS 
versions after3.0 make specific provisions 
for enlarged clusters . 

Enlarging cluster size does not come 
free, however. No matter what the size of a 
file or subdirectory, the minimum disk 
space it can occupy is one cluster. Large 
files must occupy disk space equal to some 
multiple of the cluster size. Thus, on the 
average, every file and subdirectory will 
waste disk space equal to one-half the size 
of a cluster. If you store many files on a 
disk, you'll waste more space with larger 
clusters. The problem becomes less signif- 
icant as file size increases because the 
waste becomes a smaller ftraction of the 
space actually devoted to data storage. 

Some manufacturers of huge hard disks 
allow you a choice of methods for break- 
ing the 32-niegabyte barrier. For instance, 
you could partition the disk into two vol- 
umes: one with 2,048-byte clusters for 
small files, and one with larger clusters for 
your 150-megabyte database. 

Many disk makers also allow a more 
radical option to avoid the 32-megabyte 
limit: abandoning IX>S altogether. Most 
multiuser operating systems do not burden 
you with such artificial boundaries. Be 
careful, however. Not all hard disks allow 
the use of non-DOS operating systems. 

UNCOUNTABLE CYLINDERS An- 
other roadblock to installing truly huge 
hard disks inside PCs is a limit of 1 ,024 on 
the number of disk cylinders that the com- 
puter can address. With small-capacity 
disk drives, that total is often so far beyond 
the actual needs of the system as to be in- 
consequential. But once capacities get suf- 
ficiently past the 100-megabyte mark, 
complications arise. 
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The problem is purely physical. When 
manufacturers boost disk capacities, their 
most straightforward design choice is sim- 
ply to pile in another platter. But the 5 '/*- 
inch hard disk package imposes physical 
limits on the available space. Consequent- 
ly, disk makers are forced to squeeze 
tracks and cylinders closer together to fit a 
greater number of them on each platter. 
Fortunately, such increased track anti data 
densities are now practical with new thin- 
film disk media. Unfortunately, such den- 
sities have pushed the number of tracks per 
planer over 1 ,024 to 1 ,224 and beyond. 

Disk drives with more than 1 ,024 cylin- 
ders run smack into three brick walls: the 
IBM BIOS firmware, the original-equip- 
ment WD1002 controller in the AT, and 
DOS. 

While the DOS-imposed cylinder limit 
can be overcome relatively easily by 
patching the software (but with the same 
caveats as apply to breaking the 32-mega- 
byte addressing limit), the BIOS and con- 
troller difficulties are based in firmware. 
This means that piarts of the system hard- 
ware must be revised or replaced. 

The controller cylinder shortfall can be 
overcome simply by replacing the control- 
ler itself, a process that's as easy as adding 
or exchanging an expansion board. Disk 
drives with the newer ESDI and SCSI in- 
terfaces require you to replace the control- 
ler anyway, so this limit isn’t too much of a 
bother for them. 

For example. Storage Dimensions, a 
company that uses an ST506 disk drive 
with 1,224 cylinders, opts to replace the 
original Western Digital WD1()02 control- 
ler for the AT with the newer WD1003, 
which has a higher cylinder limit. More- 
over, because the WD1003 incorporates 
more modem and more reliable VLSI cir- 
cuitry, it is a true upgrade. But replacing it 
also means tossing out an otherwise work- 
able controller. 

The BIOS change is tougher to deal 
with because the system BIOS determines 
the entire personality of the computer. 
Since the BIOS firmware is contained in 
ROM chips on the system board, thoughts 
of altering it may cause even experienced 
PC experimenters to shudder. 

Yet Storage Dimensions does exactly 
that to break through the 1,024-cylinder 
limit. The company supplies an IBM-com- 


HARD, FIXED, RIGID, WINCHESTER— 
WHAT’S IN A NAME? 

N o PC peripheral hides behind more The name has nothing to do with either 
nicknames than the ubiquitous high- the cathedral or the rifle . 
speed-rotation, large-capacity disk- In tmth, all of these terms may be 
based magnetic random access storage wrong. Hard disks don't have to be rigid 
subsystem. IBM calls these critters or hard — the 3M company has devel- 
“fixed” disks. Elitist users may roll oped an interesting flexible sandwich 
“Winchester drive” off their tongues, medium. And, spinning at 3,600 tpm. 
Some engineers speak of “rigid” disks, they are not actually fixed. Moreover, 
We prefer the term “hard” disk. the same hard-platter, fast-spinning tech- 

Our favored label is derived from the nology has been applied to cartridge sys- 
support for the magnetic recording sur- terns (removable fixed disks?). And 
face used in the systems. Floppy disks “Winchester” is not always an accurate 
use a flexible — hence “floppy” — sup- description because a growing number of 
port. Hard disks most often use a rigid these devices use a less massive head de- 
aluminum support — hence the term used sign termed “Whitney” technology, 
by engineers for these products, rigid If you run into any of these terms, it 
disks. Hard disk says the same thing in may be refreshing, if somewhat confus- 
one less syllable. ing, to know they all are probably an at- 

IBM calls them “fixed” disks to dis- tempt to say tbe same thing. Certainly 
tinguish them from floppy disks, which one of them could be better than the oth- 
are removable media. You cannot pull a ers, yet we can’t give a deflnitive reason 
fixed disk out of its drive — without need- for our preferred practice of calling these 
ing to fix the drive. things hard disks. We just thought you’d 

The term “Winchester” has been appreciate knowing that everyone, in- 
used to describe these devices because eluding us, could be wrong about what 
the first of them used a head assembly de- they call those whatchamacallits. 
veloped at IBM’s Winchester laboratory. — Winn L. Rosch 


patible BIOS in a set of two ROM chips, and the PC with RAM capacity of 256K 

When installing its disk system, you pop bytes on the system board, IBM has made 

out your IBM BIOS and plug in Storage provision for adding extra firmware to per- 

Dimensions. The dilemma in doing this sonal computer ROM memory. This addi- 

should be immediately apparent. New tional firmware, generally used to contrib- 

ROMs inevitably alter your official IBM ute extra functions (such as the control of a 

machine into a mere compatible. After the hard disk or EGA display) or modify exist- 

change, some particularly picky programs ing ROM code, also provides an opportu- 

may not work, and interpreted BASICA, nity for breaking the 1 ,024-cylinder limit, 

as supplied with PC-DOS, will no longer Four techniques for adding the necessary 

mn. In addition, IBM may not service the firmware code are used by the companies 

computer unless the original BIOS chips whose products are reviewed here, 
are replaced. The simplest approach is to include the 

Moreover, replacing the BIOS in com- necessary firmware inside the controller 

patibles may lead to the loss of some of the ROM so that no additions to your system, 

special features, such as the built-in setup other than the controller, are necessary . Of 

menu of the PC’s Limited AT. And some- course, this technique imposes the expense 

times the chips might not work at all — as of replacing an entire controller card just to 

was the case with a Farraday board on change a few bytes of code. However, 

which I tried to test them. when the controller must be replaced any- 

Ever since the introduction of the XT way — for instance, to take advantage of a 
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■ HIGH-CAPACITY HARD DISKS 


more advanced interface — it is a valid so- 
lution. 

Another method is to plug in additional 
(rather than replacement) ROM chips con- 
taining the special firmware. Core Interna- 
tional uses this technique for its systems 
that do not use a Core-supplied disk con- 
troller. Core’s ROMs simply plug into va- 
cant sockets on your PC’s system hoard in 
addition to its native ROMs. 

Unfortunately, not all compatible com- 
puters have vacant ROM sockets, so Core 
also allows the code to be installed through 
software that’s written on the hard disk it- 
self in a special, inaccessible area. This 
code loads automatically during the boot- 
up process, modifying the restrictive part 
of the system BIOS. 

A more unusual method is employed by 
Emerald Systems Corp. The new firmware 
is located in ROMs on an extra short ex- 
pansion card that’s plugged into your sys- 
tem along with the disk controller. The 
two-board approach avoids any difficulties 
with compatibles lacking ROM sockets 
and also allows the use of a standard hard 
disk controller. 

BETTER THAN AVERAGE Besides 
being big, the disk drive systems investi- 
gated here are the cream of today’s disk 
products. They use the latest technologies 
and, generally, are made or assembled in 
the United States. 

They are among the fastest hard disks 
available , partly because their size requires 
it. With tests yielding average access times 
under 30 milliseconds — some under 
20 — for normal DOS operations and han- 
dling files shorter than lOOK, these disk 
drives will put a factory-installed AT hard 
disk to shame. 

Performance assessment shows that 
these big disk drives fall into two distinct 
classes: the ST506 interface drives — in- 
cluding the Alloy ID- 160, IDEAssociates 
Diskit A120, Priam ID130, and Storage 
Dimensions AT I60F — which transfer 
data at S MHz; and the EDSI interface 
drives — the Core HC150, Emerald DOS 
150-3000, and Emulex ATS- 1 70 and 
ATS-380 — which transfer data at 10 
MHz. The difference between the two in- 
terfaces will show up dramatically when 
you regularly deal with huge files, those in 
the megabyte range. 


Beyond these unifying factors, howev- 
er, each of the manufacturers represented 
here goes in its own direction. Some elect 
to make their systems as easy as possible to 
install , even going so far as to abandon part 
of the available storage area. Others offer 
more customization abilities than any sane 
person may want to tangle with. 

Emulex includes tape backup; a few 
others, such as Alloy, Core, and Emerald, 
offer matching backup systems as options. 

All of these products are designed to 
add into the IBM PC AT, but they have 
differing levels of compatibility with com- 
puters from other manufacturers. Only Al- 
loy, IDEAssociates, and Priam make use 
of the native AT hard disk controller. Only 
Emulex uses an 8-bit interface that would 
be compatible with an XT-class machine 
(although it would be a waste to install 
such a high-performance disk subsystem 
in a low-performance computer like that). 

Because no two PC environments are 
the same, none of these systems can be rat- 
ed as the ultimate hard disk for all sea- 
sons — although all come close to that 
ranking. Which to choose is mostly a mat- 
ter of matching their individual features 
with the demands of your system today 
and your plans for the future. 


ALLOY COMPUTER 
PRODUCTS INC. 

AUoy ID-160 

Alloy Computer Products may be best 
known for its tape backup and interchange 
systems, but the company also produces a 
variety of mini and microcomputer prod- 
ucts, including internal and external hard 
disk systems for the PC and AT, 

An internal hard disk subsystem, the 
Alloy ID- 160 we received made an inaus- 
picious first appearance. It came with its 
mounting rails installed upside down, an 
unnecessary (for installation in an AT) 
black faceplate already installed, and its 
drive select jumper set as drive 0. Proper 
operation required resetting this jumper to 
drive I , per the IBM standard. 

Based on the 190-megabyte Maxtor 
XT-2190 disk drive, the Alloy lD-160 is a 
solid piece of hardware with eight 5 Vi-inch 
plated platters and an automatic head- 
parking mechanism. The 160 in the Al- 



F A C T 


FILE 


Alloy ll>-IM) 

Alloy Computer Pnxlucis Inc. 

100 Pennsylvania Ave. 

Praniingham. MA017()I 

(617)«75-6100 

Cist Price: $5.99? 

Requires: AT disk controller, DOS 3.0 or 
later. 

In Short: A 125-Mbyte. high-speed(30-mil- 
lisecond average access time) hard disk sys- 
tem that uses the standard ST506 interface. 
5-MH/. data transfer rate. 

ClHCUi 679 (>i READEH SERVICE CARD 


loy’s model designation refers to an unfor- 
matted capacity bounded by the 1 ,024 
cylinder limit. Alloy makes no effort at 
wringing every byte from the 1 ,224 cylin- 
ders of the Maxtor disk drive, opting for 
simplicity instead of capacity. After for- 
matting, the useful capacity of this disk 
drive amounts to 1 25 megabytes. 

The Maxtor disk drives used in this and 
several other systems reviewed here are 
unique in their vociferousness. Their voice 
coils seem more like refugees from a stereo 
system than part of a computer hard disk 
drive, and at times they make distinctly 
musical sounds. Although the sounds are 
unusual and at times obnoxiously loud, 
they are also easy to get used to, perhaps 
even comforting. 

After finishing a completely ordinary 
hardware installation procedure, during 
which the disk drive is slid into place and 
connected to the standard IBM PC AT 
combined floppy-and-hard-disk control- 
ler, the AT SETUP program must be run to 
identify the lD-160 as drive type 9. 

Once the host computer is booted from 
a floppy disk, the ID-160 is installed with 
its own software, called IPF. As the first 
step, IPF is used like FDISK to assign 
clusters to individual partitions. The fac- 
tory defaults divide the disk into four equal 
parts, each of 31.87 megabytes, although 
you can define more or fewer partitions in 
the sizes that you prefer. 

Partitions beyond the DOS limit of 32 
megabytes are permitted but require run- 
ning a program called IPATCH after the 
first partition is DOS-formatted. As its 
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not if 

you'll lose data. 
It^ when. 


Head crashes. Software glitches. Operator errors. 

These are the grim realities of computer life in 
the 80^. To protect yourself from the inevitable 
data losses, get an ArchiveXL 

The ArchiveXL is a simple, low-cost tape backup 
system specially designed for the 
IBM PC, XT AT and compatibles. 

When data is lost, just insert your 
backup data cartridge in the tape 
drive and stream the data back onto 
your hard disk. Data salvation is just 
a few keystrokes and just minutes 
away. All this protection takes up 
precious little space-even as little 
as a 3.5 inch floppy disk drive. And 
the ArchiveXL system is complete 
with everything you need for maxi- 
mum data protection-including 


Archived QICstream"“ utility software. 

A final thought the ArchiveXL is based on 
QIC-40, the tape interchange standard for data 
compatibility. That’s a big Archive extra. 

Face reality, you need tape backup. Rnd out 
today how little a lot of personal data 
protection costs. For the Archive 
dealer nearest you, call toll-free 
l-(800) 237-4929. 

Sure, I want to know rrare about the A/ctMeXL 
Please send ine an ArdHveXL Information Ut ASAP 

NAM£ 

COMPANY 

STREET 

QTY 

STATE aP 

phoheI I 

Mail to: Archive Corporation 
1650 Sunflovrer Ave. 

Costa Mesa. CA 92626 



Archive 


CORPORATION 


ei987ARtMCorporWnvAfchM)(Le*trtd«twkalARrMCorparalnn ieMeatrad<mwko*lr«emition.lBkantoM«0iinei 
CIRCLE 527 ON READER SERVICE CARD 



sm EGA Multi Res 
picks up where other EGA hoards 

leave off. 


Multi-frequency Monitors 


640 x 350 
640 x 480 
I 752 X 410 


EGA Monitors 


640 x 350 ' 
832 X 350 


25 Khz/400 Line Monitors 


640 x 350 


STB’s EGA Multi Res'" will give you 640 
X 350 on a wide range of monitors: standard 
EGA, multi-frequency, or 25 Khz/400 line (like 
Tandy,’* Xerox,'" AT&T,'" and Olivetti'"). 

That lets you run EGA software on the 
largest selection of monitors today. 

And just look at the resolutions you can get. 

Pick a number. 

With a multi-frequency monitor, the 
possibilities are dazzling. 

Just plug in your EGA Multi Res, and you 
can enjoy resolutions of 640 x 350, 640 x 480 
and 752 x 410 with Microsoft Windows*'" 
and software using Windows. 

If you drive a standard EGA monitor with 
EGA Multi Res, you’ll get an unprecedented 


832 X 350 resolution with Microsoft Windows 
and software using Windows. 

You won’t find a higher EGA resolution. 

Run EGA software on your 
25 Khz/400 line monitor. 

If you own a 25 Khz or 400 line monitor, you’re 
getting beautiful 640 x 400 resolution from 
your CGA software. That’s great. 

But if you install STB's EGA Multi Res, 
you can keep that same resolution for CGA* 
software, and run EGA software at 640 x 350. 

EGA Multi Res gives you the best of 
both worlds. 

Just look at the extras: a standard parallel 
printer port, optional clock/calendar, light pen 


interface. PC Accelerator"* software, and full 
compatibility with the IBM* PC, XT and AT. 

Don’t get left behind. 

Contact your local dealer and ask for STB’s 
EGA Multi Res, or any of STB’s full line of 
video, memory and I/O boards. 


Simply The Best 



STB Systems. Inc. 


1651 N. Glenvile. Suie 210. Rchvdson. TncM 75061. (214) 234.S7S0 


* STB includes drivers for Microsoft Windows with the resolutions 640 x 480, 752 x 410 and 832 x 350. 
*CGA software that is compatible with the IBM Enhanced Graphics Adapter. 


STS ECA Mali Sa ^STB lac IBM. IBM KXriATfctaina^ M lair 

-rf— r-*i I'Tn- ''rt ’• T* Tt^Ecra md Im ObM* Mrav* M Okw*. /w 

CIRCLE 517 ON READER SERVICE CARD 

See us at Comdex, Booth 452 


at nfialrrM IraEnaar* tl M an m fi . Im Taaif lata mvl tf Tm4f r ia ni ftiw , Xnm nt al mt 






PtkKographs: Les Monillo 


■ HIGH-CAPACITY HARD DISKS 



The Allov ID- 160 harddisk drive system is based on the Maxtor XT-2 190 disk drive. It has eight 
5‘/4-inch plated platters and an automatic head-parking mechanism. 


m The Alloy ID- 160 
can be considered 
an excellent heavyweight- 
class storage device. 


name implies, this program patches DOS 
to use a larger disk sector size. 

Once you have set up your partition 
structure, IPF initializes the entire disk by 
performing a low-level format. The pro- 
cess proved to be rather time-consuming, 
requiring over an hour for all four parti- 
tions. 

After you have completed this initial- 
ization, you reboot the system and DOS- 
format the first partition, afterward patch- 
ing DOS if your configuration requires it. 
As with most systems, accessing partitions 
beyond the first requires copying a device 
driver to the boot partition . 

The software installation process is ac- 


tually easier than it sounds and should not 
present problems even to neophytes. Over- 
all, the system performed well and demon- 
strated no difficulties or incompatibilities 
during testing. If you are afraid to venture 
too far from the IBM standard, the Alloy 
ID- 1 60 can be considered an excellent 
heavyweight-class storage device. 


CORE INTERNATIONAL 

Core HC 150 

Core International has been in the personal 
computer business longer than there have 
been PCs. Its first systems were based on 
IBM’s 5100 system, a pre-PC micrrxiom- 
puter. Since then, the company has grown 
to be a major supplier of FC mass-storage 
systems, backup systems, and (recently) 
its own computers. 

The Core HCI50, which yields about 
150 megabytes of DOS-formatted storage, 
is one of a number of large disk drives cur- 
rently offered by Core (the HC in the mon- 
iker stands for “High Capacity”). 

Although the Cote HCI50 appears to 
be ba.sed on a Control Data Model 94166- 


182 disk drive and a Scientific Micro Sys- 
tems OMTI 8000-series controller card. 
Core claims to have modified both to in- 
crease reliability and to squeeze the abso- 
lute utmost in speed from the system. At 
the very least, the company has eliminated 
the original manufacturer’s logo by past- 
ing (inelegantly at times) its own labels on 
components. 

The ROM on the controller does, in 
fact, bear a Cote copyright, and it does in- 
clude a special firmware code that breaks 
through the 1 ,024-cylinder limit by mak- 
ing the CDC drive appear as if it had half 
its normal amount of cylinders and twice 
the heads — almost as if the drive were cut 
in half and stacked on top of itself. 

Core will supply different models of the 
OMTI controller to substitute for either the 
standard IBM PC AT combined floppy- 
and-hard-disk controller or an OMTI card 
that will work in conjunction with it. When 
the OMTI card is used by itself, it will con- 
trol both the Core disk drive (and a second 
one. if desired) and up to two floppy disk 
drives. The controller itself is a full-length 
expansion board that uses the AT 16-bit 
data bus but is low enough to fit into IBM’s 
PC-XT Model 286. 

The OMTI controller uses the ESDI in- 
terface at data transfer rates up to 10 MHz, 
giving the Core system a two-to-one ad- 
vantage over systems equipped with the 
standard IBM-cum-Westem Digital con- 
troller. To further enhance the rate at 
which contiguous sectors can be read, the 
Core HC 1 50 is formatted with a 1 -to I in- 
terleave. 



FACT 


FILE 


CoreHClSO 
Core IntematKMial 
7171 N. Federal Hwy. 

Boca Raton, FL 3343 1 
(305)997-6055 

List Price: HC150 drive only. S4.995. ESDI 
controller with floppy controller. $795; with- 
out floppy section, S^S. 

Requires: ESDI controller. DOS 3 .0 or 
later. 

lnSliort:A t50-Mbyte. high-speed hard 
disk system using a 1 0-MHz ESDI interface 
and l-to-I sector interleave. 

CIRCLE <71 ON READER SERV>C£ CARO 
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Benchmark Tbsts; 

Hard Disks over 100 Megabytes 


B ig disks need faster access speeds in order to manage over 
100 megabytes of data. The faster drives in this chart, the 
Core HC150 and Emerald DOS 150-3000. achieve greater 
speed by using EDSI controllers that transfer data at 
10 MHz — twice the rate of the ST506 interface 
used by other drives in their class 
The difference becomes apparent 
when you're working 
with large files. 

100 


Mativa Timas 

(Rirtto- WM PC >«T drive - WO) 


lIMPCATZO-Mkylt driw 
EllMllllATt-170 
EllWtllATS-380 
Storaft DimeitlMsAT 160F 
lOEAnecliitt DiskilA120 
Alioy I0-1S0 
Priam ID130 
Eamld DOS 1SO-3000 
Cora HC1S0 



Random road 


Random write 
Sequential read 
Sequential write 
Sequential create 
BIOS Disk Seek 
> Disk Access 


Parformanca Timas 

(Times ghwi in seconds except wtwre rxMed.) 



Disk Access 
(mlilltecor>dt) 

Disk Seek 
(milHeeconda) 

Sequential 

create 

Sequential 

write 

Sequential 

read 

Random 

write 

Random 

reed 

IBM PC AT 20-Mbyte drive 

43.50 

37.35 

9.39 

20.36 

8.73 

17.30 

10.25 

Emulex AT$-170 

29.79 

33.96 

8.92 

17.36 

8.79 

16.91 

10.09 

Emulex ATS-3B0 

26.48 

18.62 

8.99 

17.40 

8.83 

16.18 

9.57 

Storage Dlmenetone AT 160F 

26.24 

36.89 

10.13 

10.12 

9.02 

14.66 

7.89 

IDEAssoclatea DiskIt A120 

25.96 

39 42 

9.63 

17.03 

9.56 

14.48 

7.38 

Alloy ID>160 

25.60 

39.43 

9.68 

10.10 

9.01 

14.89 

8.16 

Priom ID130 

24.96 

26.66 

10.25 

17.19 

9.56 

15.25 

8.09 

Emerald DOS 150-3000 

21.84 

N/A 

8.89 

17.37 

8.80 

16.14 

9.16 

CoraHClBO 

20.28 

17.39 

8.90 

17.38 

8.81 

15.28 

7.91 


N/A— Not applicable; hardware call not supported by drive. 


The DOS Disk Access benchmark lest measures the 
time it takes to do a rarxlom sector read usir>g DOS. 
DOS buffers are set at 3 and the interleave factor is left 
at the drived default setting. This test adds DOS's over* 
head to the BIOS and hardware times. The test pro- 
gram performs the sector read 1,000 limes within the 
DOS disk partition. The average result is shown in 
milliseconds. 


The BIOS Disk Seek berwhmark test measures the 
time it lakes to do a random seek using the disk's ROM 
BIOS. The test result includes minimal software over- 
head and may not parallel the manufacturer's clairT>ed 
average access time. The test program performs 1,000 
seeks. The average result is shown in mjtlisecor>d8. 


The File Access berwhmafk test measures the time it 
takes to sequentially create and write a 256K'byle data 
file using record lengths of 512 bytes and 4K bytes. The 
lest program then performs a series of operations: a 
sequential read of the same file, a random write, and a 
random read. 
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SEAGATE GOES TO SCHOOL 


At Briarclifif Academy, a private elementary 
and middle school in Carmel, California, 
business manager Jeff VtJadez uses a Seagate 
disc drive to keep track of the school’s academic 
and financial data. 

Briarcliff’s success depends on this informa- 
tion. That’s why Jeff depends on a Seagate drive. 

Worldwide, over 5 million of our small hard 
disc drives provide dependable data storage 
for quality-conscious people. 

If your business is fooldng for a new 
computer, disc memory upgrade or add-on, 
ask for Seagate by name. 

People who have done their homework do. 

Sea^te Technology, 920 Disc Drive, 


17 ISC 1711 VC, 

Scotts Valley, CA 95066. 800-468-DISC. 
In California, 800-468-DISK. 
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The first name in disc drives. 


■ HIGH-CAPACITY HARD DISKS 



The Core HC 150 system is built around a Control Data Model 94166-182 disk drive. It is an 
excellent performer, fast, silent, and well integrated. 


The Core-cum-Control Data drive 
proved to be an excellent performer in 
terms of average access time, too, turning 
in a tested time of under 1 8 milliseconds on 
some PC Labs benchmark tests. Despite 
the a hefty servo-voice-coil actuator re- 
quired to achieve that minuscule time, the 
Control Data drive mns amazingly quietly, 
and its seeks are almost inaudible above 
the din of the AT power supply. 

Several cross-country mailings of the 
Control Data disk drive have proven its 
rugged construction. Although its disk 
platters are oxide-coated, the disk drive 
automatically parks and locks the head to 
minimize the potential for media (and 
data) damage. In addition. Core claims to 
have further “mggedized” the disk drive 
through unspecified means. 

The Core system was quite easy to in- 
stall — pop out the standard IBM control- 
ler, slide in the Core, and plug in all the ca- 
bles almost exactly where they went 
before. The disk drive slides into a vacant 
full-height disk drive bay. AT mounting 
rails were already installed on it. 

Actual software installation, disk parti- 


tioning, and formatting are all handled by 
Cote programs. Included among them is 
Core’s Gigafile software that not only al- 
lows the creation of disk partitions larger 
than the DOS 32-megabyte limit, but also 
permits you to gang multiple partitions or 
disk drives to function as one logical unit. 
The instructions are now divided among 
three separate booklets and appear to be a 
major step beyond the etude photocopied 
sheets the company formerly sent out with 
its multithousand-dollar systems. 

Overall , the Cote HC 1 50 rates as an ex- 
cellent AT disk drive subsystem. Although 
its performance is virtually indistinguish- 
able from the other ESDI systems investi- 
gated here, it is better integrated than some 
of the others, requiring nothing mote than 
a disk drive and controller. 


EMERALD SYSTEMS CORP. 

Emerald DOS 150-3000 

Emerald Systems Corp. seems to special- 
ize in making things big. At ISO mega- 
bytes, the Emerald DOS 150-3000 is actu- 


ally the smallest disk drive in a series that 
steps up to 250 and 315 megabytes of total 
storage. Double-drive systems will cram 
up to 630 megabytes into an AT system 
unit. 

From a component standpoint, the Em- 
erald DOS 150-3000 system appears iden- 
tical to the Core HC150. Both systenrs are 
based on the identical model of Control 
Data hard disk drive (94166-182), and 
both systems use the same series of Scien- 
tific Micro Systems OMTI 8000-series 
controllers for their ESDI interface. But 
from a basis of physical commonality, 
both the systems and companies diverge 
philosophically. 

Instead of hiding behind glue-on labels. 
Emerald acknowledges itself as a systems 
house that integrates the components that 
other companies manufacture to create 
end-user systems. While Emerald writes 
its own software, the company makes no 
claim to modifying hardware — in the be- 
lief that the original manufacturers know 
best. To create a top-performing system. 
Emerald selects top-performing compo- 
nents. 

The Scientific Micro Systems OMTI 
eonttollers that ate supplied with all of the 
Emerald systems have built-in floppy-disk 
controllers. As shipped, however, this fea- 
ture is defeated by a jumper, and the Emer- 
ald system relies on the AT’s original 
Western Digital controller card for floppy 
disk operations. However. Emerald also 
supplies instructions for activating the 
floppy disk section should you decide to 
toss out your AT’s native controller. Be- 
cause the trend among AT-compatible 
manufacturers Is to include the floppy-disk 



FACT FILE 



Emerald DOS 150-3000 

Emerald Systems Corp. 

47S7MoftnaBlvd. 

San Diego. CA 92117 
(619)270-1994 

Usl Price: $4,995 

Requires: IXIS 3.2. 

In Short: A 1 50-Mbyte ESDI-based 

hard disk subsystem that uses a 10-MHz data 
transfer rate and 1-to-l sector interleave. 
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QuadEGA+ is the best-selling EGA board 
in the world. And now it’s the best-selling 
EGA board in the wodd of big business, too. 

Here's whv: 

Reliability. € 

QuadEGA-K is built for dependable performance ” 
day in and day out. Less than 1% have been 
returned to Quadtam for repair. Only 20 integrated drcuits on the 
surface mounted board ensure low power consumption and cooler 
operation in your computer. After one and a half years in the EGA 
business, we know what it takes to make a 
highly reliable product. 

Compatibility. 

J Quadram's in-house Compatibility 
Laboratory continually tests the compatibilitv of the QuadEGA-H. 
Many months of use in thousands of different configurations has 
proven the QuadEGA-i- to be the most compatible EGA board on 
the market. That's one reason why so many Fortune 500 companies 
have standardized on it. 


FREE! 

Coupons Good For 
70% Off 

Microsoft Windo\»‘s 
GEM Desktop & 
Quadram's Optical Mouse 


Features: 

QuadEGA-l- is packed with leawtes. Its lour 
mode function sets a new standard of what 
an EGA should be. With support for 
monochrome text, Hercules graphics, 
standard color graphics, and enhanced 
cobr graphics, 256k video memory for 
maximum EGA performance, automatic mode switching, accessible 
DIP switches, half slot design, and two year warranty, QuadEGA-H 
lives up to its reputation as the “largest selling full-function EGA board 
in the world!’ 

Better Value. 

QuadEGA-f offers one of the best values in the PC market today. 
That's why the QuadEGA-(- continues to be such an ovetwhdtning 
success. And the value keeps growing! Now receive coupons enclosed 
with every QuadEGA-t- board for 70% off or more for Miaosoft Win- 
dows, Digital Research GEM Desktop and Gem Graph, and the new 
Quadram Optical Mouse. Find out what the world of big business 
knows. For more information, contact us at One Quad Way, 

Notcross, Georgia 30093, 564-5566. /NTN' 


'Bued on Rtumni »>mnrv cards 
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QUADRAMt 
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■ HIGH-CAPACITY HARD DISKS 



Emerald bases its DOS 150-3000 hard disk drive on the same Control Data drive that Core uses. 
Emerald makes no hardware modifications, however, choosing to add only its own software. 


controller on the system board, this seems 
to be a safe strategy. 

To break the 1 .024-cylinder limit. Em- 
erald supplies special ROM firmware in an 
unusual manner. The code is contained in 
a chip on an additional S-inch-long, 8-bit 
interface board that plugs into any free ex- 
pansion socket inside the host AT. No con- 
nection is made between this board and the 
rest of the Emerald system except through 
the PC bus. 

As with the Core system, the Control 
Data disk used by Emerald achieves a low 
average access lime through use of a high- 
speed servo-voice-coil head actuator. For 
fast sequential access, the Emerald system 
takes advantage of the lO-MHz ESDI data 
transfer rate and a I -to- 1 interleave on the 
disk. The reliability of the oxide-coaled 
disk is ensured by an automatic park-and- 
lock mechanism. 

No precise average access time could 
be determined for the Emerald disk be- 
cause its operating firmware proved in- 
compatible with the PC Labs benchmark 
tests. However, when accessing data ran- 
domly through DOS, the Emerald system 
acquitted itself with a performance less 


than one-half percent slower than that of 
the Core disk drive. 

Hardware installation is straightfor- 
ward and involves no more than sliding in 
the drive (supplied with AT mounting tails 
in place), dropping the two expansion 
cards into sockets, and plugging the disk 
drive into the controller. 

Emerald supplies its own installation 
software to replace IBM’s FDISK and 
FORMAT, as well as offering procedures 
that allow partitioning the 150 megabytes 
of disk into several logical drives (each 
with its own DOS drive letter assignment) 
or combining several drives into a single 
logical unit. In addition, the Emerald soft- 
ware breaks the DOS 32-megabyte barrier 
and allows a maximum single physical or 
logical drive volume of up to one gigabyte. 

The Emerald installation prtJcedute can 
be accomplished by is.suing one command 
to DOS and making a couple of menu se- 
lections. It's fast because the big disk is 
supplied with its low-level format already 
in place. However, the Emerald system 
proved unusual in that the hard disk was 
not recognized after installation when the 
host computer was booted from a floppy 


disk. It seems to require booting from hard 
disk for proper operation. 

Besides that peculiar feature, the only 
disadvantage to the Emerald system is that 
it swallows two expansion slots. Its prima- 
ry advantage is the speed achieved by its 
ESDI interface. 


EMULEXCORP. 

Emulex ATS-170 
Emulex ATS-380 

Emulex Corp. is one of those rate compa- 
nies that dabble in both the IBM and DEC 
markets, making peripherals for the small 
computers of both companies. That the 
company can field successful products in 
the tough DEC marketplace is a tribute to 
its engineering expertise — as this pair of 
mass storage subsystems also demon- 
strates. 

In fact, the Emulex ATS-170 and ATS- 
380 may force changes in some of the be- 
liefs widely held in the PC hard disk indus- 
try. According to common lore, 8-bit 
interfaces and double-decking expansion 
buses individually slow down data speeds. 



FACT 


FILE 


Emulex ATS-170 
Emulex Corp. 

3545 Haft)orBIvd. 

Costa Mesa, CA 92626 
(714)662-5600 
List Price: S3.840 
Requires: DOS 3.0 or later. 

In Short: A combination 1 42-Mbyte (for- 
matted) hard disk and 60-Mbyte cartridge 
tape backup system that uses both SCSI and 
ESDI interfaces but achieves very fast 
^)eeds. It wins Edit<N’'s Choice. 

CIRCLE en ON READER Sgt^ CATO 

Emulex ATS*380 
Emulex Corp. 

3545 Harbor Blvd. 

Costa Mesa. CA 92626 
(714)662-5600 
List Price: $7,105 
Requires: DOS 3.0or later. 

In Short: A combination 310-Mbyte (for- 
matted) hard disk and 60-Mbyte cartridge 
tape backup system that uses both SCSI and 
ESDI interferes but is {d)le to produce some 
very fast speeds. 
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HOW TO RUN A HARD DISK SYSniM 
WITHOUT BACKUP. 


Crossing your fingers is great when you’re telling your 
mother-in-law you’d love to have her visit for a month. But, 
you are pressing your luck when you run your computer 
system without backup protection. 

Crossed fingers won’t help when a crash wipes out your data 
and you have to spend hour after hour trying to retrieve 
what has been lost, recreate what has been 
forgotten or re-enter what is gone. 

But, a Cipher 5400 tape backup system can 
offer dependable security for that important 
data. Designed for today’s high capacity 
disks systems on the IBM PC XT, AT and 
compatibles, the Cipher 5400 is available as a 


stand alone, self powered unit offering 60 megabytes of fast 
backup and compatibility with such networks as Novell. The 
5400 is completely read/write compatible with IBM’s 6157 
tape backup system. And, Cipher backs it with a two-year 
warranty and six-month warranty exchange program. * 

Best of all, the Cipher 5400 frees your fingers for more 
important tasks, like signing contracts and 
shaking hands after a successful deal. 

So, why not uncross your fingers and use one 
to dial 1-800-843-3751, Ext 9; or within 
California, 1-800-722-0670, Ext. 9, for more 
information about the Cipher 
5400 backup system. m m 

Gipner 



(VID54001Wi MCKUPSYSIEM. 


* U your 5400 fails to operate within the first six months of use. Cipher will rei^e it IBM PC XT, AT and IBM 6157 are trademarks of IBM Corpontion. C^r is a Registered Trademark of Cipher Data Products, Inc. 
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TimeWand™ - Gathering Information 


Scan Quantity 


Scan Part Number 


The TimeWand 


Transfer Scan Data 


Develop Data Reports 


Pipey 

Manufacturino 
Inventory 
Audit Report 


Bar Codes, Computing, and the TimeWand... a Closer Look. 


"A successful business runs on accurate, timely 
information." An obvious statement perhaps, but one that 
every personal computer user must keep in mind. In order to 
get the reports we require, we must ensure that the information 
on which we base our decisions is as up-to-date as possible. 
This is where a bar code reading system such as the TimeWand 
can be used to improve efficiency in the office or workshop. 
The TimeWand provides a convenient way to ensure that your 
computer has all the facts, all the time. 

Let's use inventory control as an example. Once an inventory 
system is set up on the computer, you ate faced with the 
important task of keeping the inventory up to date. The 
TimeWand gives you a quick and efflcient method of getting 
information into your computer system. To enter an item into 
inventory (such as the copper elbows shown above), all you 
need to do is scan the item, the quantity, and transfer the data to 
your computer. By using TimeWand, you bypass the 
time-consuming steps of writing down every transaction, 
deciphering hand-written notes, typing in each inventory 
transaction by hand, and searching for transcription errors that 
might have occurred. The TimeWand is an ideal tool for 
gathering information for use in your business. 


From time-billing to tracking work orders to monitoring 
security, the TimeWand provides an inexpensive solution for 
your data collection needs. Call or write Videx today for more 
information about how the TimeWand can help in your 
business. 


TimeWand (2K version) - $198 
Recharger - $149 

TimeWand Communication Software (IBM) - $299 

Software available for the Macintosh, Apple II 
family, and Tandy (Model 100 and 200). 



1105 N.E. Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 


Videx is a registered trademark and TimeWand is a trademark of 
Videx, Inc. 
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■ HIGH-CAPACITY HARD DISKS 


TRICKS WITH BUFFERS AND SECTORS 


I f you want to wring all the perfor- 
mance possible out of your hard disk 
drive, you should try experimenting with 
two of the more mysterious operating pa- 
rameters of your system: the sector inter- 
leave and the number of disk buffets. Set 
these aspects of your system to their opti- 
mal values, and your hard disk perfor- 
mance can significantly improve. 

The sector interleave of your hard 
disk is established when the disk drive is 
low-level-formatted. It determines the 
subsequent physical arrangement of data 
on the disk. 

In most disk systems, digital informa- 
tion is arranged on the surface of the plat- 
ters in a specific, though arbitrary, pat- 
tern. The disk surface is divided into 
tracks (often termed “cylinders”), that 
are defined by the area that is scanned un- 
der an unmoving read/write head. Tracks 
are arranged as concentric circles spread- 
ing outward from the hub at the center of 
the disk. 

Each disk track is subdivided into 
small arcs called sectors that, in the usual 
PC scheme of things, each hold 512 
bytes of data. The two types of sectors 
are often referred to as physical sectors 
and logical sectors. 

Physical sectors correspond directly 
to the arcs in each disk track. They are ar- 
ranged sequentially and are contiguous to 
one another; typically, they are num- 
bered 1 through 17. 

Logical sector numbers refer to the 
manner in which the disk controller looks 
at the sectors. Because the data is read 
from the disk at the high rate fixed by the 
interface and many computers cannot ab- 
sorb information at that rate, the informa- 


tion is read from the disk one sector at a 
time, with pauses in between. The 
pauses correspond to the discrete amount 
of time required to allow one or more 
sectors to pass under the disk drive head 
unread. For instance, the control elec- 
tronics might make the system read every 
other sector to cut in half the speed at 
which information piles up. The num- 
bers identifying logical sectors are ap- 
plied in the order in which they are read. 

The sector interleave of the hard disk 
refers to how many physical sectors pass 
under the read/write head for every logi- 
cal sector that is read or written. In the 
case of a system in which every other 
sector is skipped, two physical sectors 
must pass under the head for each logical 
sector. This system is described as hav- 
ing a sector interleave of 2-to- 1 or, some- 
times, simply as 2. IBM uses a sector in- 
terleave of 6 for the XT system. The 
faster AT uses a sector interleave of 3 . 

You can alter the sector interleave of 
your system if you have access to a low- 
level-formatting program such as IBM’s 
Advanced Diagnostics or the software 
that accompanies many add-in hard 
disks. Usually you are given a choice of 
the interleave value to use. You may 
want to experiment with different values 
to find the one that’s best for you — re- 
membering, of course, that when you 
low-level-format a disk you destroy all 
the data written on it. 

For stock hard disks, IBM’s figures 
don’t appear to be too far off, although in 
some systems, interleaves as low as 2-or 
1-to-l offer some improvement. If you 
have the time and like to tinker, it’s worth 
atry. 


Buffers are blocks of your PC’s elec- 
tronic random access memory in which 
the data read from your hard disk can be 
temporarily stored. With part of your 
system’s RAM used as a buffer, informa- 
tion can be read from your hard disk very 
quickly and doled out more slowly at the 
rate your computer can handle it. 

Although buffering does not change 
the speed at which the original disk read 
is m^e, subsequent reads may be made 
at RAM speed without the mechanical 
delays imposed by moving the head or 
spinning the disk, yielding a dramatic 
performance improvement. 

Such buffering schemes are wonder- 
fully effective when contiguous records 
are being read but they offer little bene- 
fit — and sometimes impose a slight pen- 
alty — when records are accessed com- 
pletely at random . 

DOS has a built-in disk-buffering sys- 
tem that is controlled by the BUFFERS= 
statement in your system's CON- 
nC.SYS file. Without the BUFFERS 
statement, your system defaults to two or 
three sectors of buffering (depending on 
the DOS version you use). This default 
value may be the worst possible one that 
you can use. 

You’ll want to experiment with dif- 
ferent values up to 99, the DOS limit. 
Because larger numbers do not necessar- 
ily guarantee better performance and be- 
cause each buffer consumes roughly 528 
bytes of system RAM, you’ll probably 
not want to go the whole hog. 

In most cases a value of 15 to 20 buff- 
ers is the best compromise. All testing for 
this series of articles was performed with 
BUFFERS =20.— Winn L. Rosch 


Combined, they should make data 
crawl — or so says conventional wisdom. 

Yet while both of these Emulex sys- 
tems feature those supposedly speed-rob- 
bing designs, they play second-fiddle to no 
one when it comes to disk speed. They are 
among the fastest AT disk drives available 
anywhere. 

These two systems differ only in the 


standard disk drive . The ATS- 1 70’ s mega- 
byte configuration uses a Micropolis Mod- 
el 1 355 drive that yields about 142 mega- 
bytes formatted (170 unformatted); the 
ATS-380, uses a Maxtor EXT-4380 that 
gives about 310 formatted megabytes (380 
unformatted). Beyond that, they are iden- 
tical and use the same host adapter, con- 
troller, software, and tape backup system. 


The Emulex system uses both the SCSI 
and ESDI interfaces. A host adapter — a 
full-length XT-height expansion 
board — converts the 8-bit PC bus into the 
SCSI interface, which is in turn connected 
to a 5'/2- by 7 '/ 2 -inch controller card that 
provides the ESDI interface used by the 
high-capacity disk drive units. 

Probably because of its minicomputer 
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■ HIGH-CAPACITY HARD DISKS 



The EmulexATS-170 andATS-380 hard disk systems offer excellent performance. High 
performance and a low price tag of $3 , 840 make the ATS- 170 an Editor’s Choice. The ATS- 170 is 
based on a MicropOlis disk drive and the ATS-380 on the Maxtor EXT -4380, which gives 310 
formatted megabytes. Installation may be difficult, but in this case it is worth the troubie. 


herilage, Emulex recognizes the impor- 
tance of backing up hard disk data, particu- 
larly in such a huge system. Consequently, 
these disk systems include a Kennedy 'A- 
inch cartridge backup system that uses 
standard DC600A cartridges. 

The tape drive partly explains the use of 
the SCSI interface. The Kennedy unit 
plugs directly into the SCSI bus. 

The only penalty imposed by the two- 
part hardware interface is installation time. 
It gives you an additional board to screw 
into your computer at the bottom of a drive 
slot. Emulex includes detailed instructions 
for this installation and supplies all neces- 
sary cables cut exactly to length. The hard 
disk drive fits only in the AT’s internal 
disk drive bay; the tape drive, only under 
the A: floppy disk drive. 

The biggest installation problem is 
slinging those cables around. It can be 
quite confusing even with the aid of the 
well-illustrated instructions. But once the 
hour or so of installation is over, the payoff 
is a top-notch mass-storage system — sec- 
ond to none but comparable to several. 


Software installation requires running 
several programs and installing a device 
driver in the host system’s CONFIG.SYS 
file, but it presents no unusual difficulties. 
The only bothersome part is low-level-for- 
matting the hard disk drive (although Emu- 
lex supplies the disk drive already format- 
ted, the instructions recommend that you 
do it again to ensure against shipping dam- 
age). 

If you accept all the recommended de- 
faults for the first format, you’ll verify 
each sector eight times. That seems like a 
really good idea if you want to be sure of 
the quality of your storage system, but 
you’ll end up writing off the rest of the 
day. The process takes hours to perform. 

Once that’s done, you partition the disk 
drive and IX)S-format it with the Emulex 
software. If you want, you can break the 
big disk drive into multiple logical drives 
or blast through the DOS 32-megabyte 
limit and give the whole thing one drive 
letter. You can elect to install system files 
on the Emulex disk drive so that it will boot 
your system. 


Because the Micropolis drive uses only 
1,022 cylinders, it has no worries about 
addressing limits. The Emulex ROM evi- 
dendy takes care of the 1 ,222 cylinders of 
the Maxtor. 

Emulex also supplies the necessary 
software for operating the tape backup sys- 
tem, which has programs for backing up 
and restoring individual files, groups of 
files, whole partitions, and disks. 

Despite the 8-bit host connection and 
doubling up of interfaces, the Emulex sys- 
tems kept up with the best-performing, ^11 
16-bit, all ESDI drive systems. In large 
files their performance matched both the 
Core and Emerald systems. Only on ran- 
dom access did either system flag because 
of the slower response of the Micropolis 
and Maxtor drives, as compared with the 
Control Data. 

If you’re not afraid of the complex 
hardware installation, either Emulex sys- 
tem can be an effective means of adding 
more than 100 megabytes to your system. 


IDEASSOCIATESINC. 

IDEAssociates Diskit 
A120 

The idea behind the IDEAssociates Diskit 
A 120 is packaging an easy-to-install add- 
in hard isk system backed by a strong 
support system as an alternative to the 
take-your-chances raw drive market. Al- 
though IDEAssociates’ smaller drives 
achieve this result commendably, 
this — the largest drive in the series at about 


FACT FILE 


IDEAsaodatcs Dbkit A120 
IDEAssociates Inc. 

35 Dunham Rd. 

BUlenca.MA0182I 
(617)663-6878 
List Price: $7,995 

Requires: AT disk controller, DOS 3.0 or 
later. 

In Short: A 120Mbyie(fonnatted)hard 
didc subsystem that makes use of the existing 
AT controller and includes complex installa- 
tion and customization software. 
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689MB 


510MB 


337MB 


$11,900 = 510 MegaBytes 

For All COMPAQ 386, AT, RT, XT, PC Applications 


14,900 


$11,900 


$8,900 


snal integrated 
IB tape back-up 
$1,495 


• Data rata to 
MB/See. 

• Average 
tinres as 
15 milliseconde 

• Elimlnatae DOS 
32 MB limit 

• Up to 4 Disks per 
controller 

• Network 
compatible 


ROM BIOS Independent (RBI) 8 inch 
and 5V4 inch disk controllers 
and complete memory systems install 
in less than 15 minutes. 


ESDI and SMD Controllers by NMS... The Best Available. 


FACT: 

When you look lor high capacity disk 
storage and fast controllers for your 
COMPAQ 386, RT, AT or compatible, 
you will find only one company that 
offers reliability, proven technology, 
up to 32 gigabyte capacities and 
immediate availability — National 
Memory Systems Corporation. 

SOPHISTICATED PERFORMANCE: 
Unsurpassed performance of 15 
millisecond average access times 
and data transfer rates over 2 
megabytes per second can now be 
yours. The PC-8000 Series supports 
overlapped seeks, 32-bit ECC with 11 
bit error correction, high speed PIO, 
DMA and morel One single slot con- 
troller supports up to four disk drives 
with capacities up to 689MB. 


Call us 


today! 


National 
Memory 

Systems ^vvwv 

COBPORATION ///////// 

355 Earhart Way 
Livermore, CA 94550 

(415) 443-1669 
TBLEX 821892 NMSUD 


ROM BIOS INDEPENDENT: 

No ROM BIOS chips to change on 
your mother board... No CPU incom- 
patability with clones either... 
Unsurpassed ease of installation. 
TAPE BACK-UP: 

NMS provides ANSI-IBM format 
inch tape systems and 120MB of 
file-by-filefstreamer VSi inch cartridge 
tape sy^ems. (NMS 9000 and PC 
125 series). 

LASER OPTICAL: 

Complete, 12 inch media, 2000MB 
memory systems that support DOS 
applications and format as one 
volume. 

• DOS, XENIX, AIX CompaUbM 

• ESDI and SMD ControHan are 
available to VAR’a, Syttama 
Integrators and OEM’s. 


*PA/Cf$ VALID THftOUOH 6A)1/87 • Published prices assume CO.D. or CI.A. • Compatable with ali popular networks • One year RTV Warranty. 
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■ HIGH-CAPACITY HARD DISKS 



ThelDEAssociatesDiskit AI20 integrates a Maxtor Xr-!140 140-megabyte drive with proprietary 
initialization software . The drive works fine, but the software needs work. 


120 megabytes (formatted) — violates one 
of IDEAssociates’ own design rales: its 
software is probably too complex for inex- 
perienced users. 

I’ve tangled with the IDEAssociates 
software many times before. When every- 
thing is right with a system, installation 
can go smoothly. But should the slightest 
problem crop up, the process can reduce 
you to tears. With this system, everything 
went awry. 

At fust glance, the IDEAssociates Dis- 
kit AI20 is a straightforward system — the 
whole kit is nothing more than a Maxtor 
XT-1140 140-megabyte (unformatted) 
hard disk, a cable, a software disk, and in- 
structions. Designed for installation in an 
AT only, it makes use of your existing 
combined hard-and-floppy disk controller. 

Hardware installation is a breeze. Just 
slide the disk drive into a free drive 
bay — AT-style mounting rails are already 
screwed to the disk drive — plug in the two 
data cables and a power cable, and button 
things back up. Turn on your AT and tell it 
you’ve got drive type number 9. Because 
the Maxtor drive uses only 1 ,024 cylin- 


ders, no BIOS change is required. 

Software is another matter. IDEAsso- 
ciates supplies programs for both initializ- 
ing (low-level-formatting) the disk drive 
and slicing and dicing its inunense capaci- 
ty up to your heart’s content— or brewing 
the DOS 32-megabyte limit and putting all 
your bytes in one basket. If your disk drive 
is initialized, you should have no problem 
configuring it to meet your needs. 

However, if your disk drive arrives un- 
formatted, as did the evaluation unit, or if 
you want to vary its most intimate operat- 
ing parameters, you’re in for an initializa- 
tion adventure so Byzantine that it makes a 
government bureaucracy look well orga- 
nized and lucid. 

In truth, the potential of the IDEAsso- 
ciates program package is inunense. You 
can change interleaving, sector size, and 
whatever other drive parameters you think 
will give you better performance than the 
stock configuration. But if your experi- 
ences with it are like mine, you’ll also feel 
more twisted than if you got stuck in an 
automatic pretzel-making machine. 

Put simply, this software needs work. 


Other programs achieve the same results 
without the confusion. 

Once — and if — you gel this big 
IDEAssociates Diskit A 1 20 working, 
you’ll have a quick-performing system 
that is limited only by the standard IBM 
ST506 disk interface. The Maxtor drive 
runs tings around the stock AT unit, al- 
though it can’t quite keep up to the Priam 
(also reviewed). 

If you like a good challenge, try this 
disk drive. If you can’t pass this product 
up, let your dealer set it up. 


PRIAM SYSTEMS DIVISION 

Priam ID 130 

Priam Systems Division, the only compa- 
ny among those whose products are exam- 
ined here that actually manufactures its 
own disk drives, has taken aim at the AT 
market with the idea that the world needs 
an easy-to-install, moderately priced, 
high-performance alternative to IBM’s 
standard AT disk drives. The Innerspace 
.series of drives, of which the Priam ID130 
rates the largest, at 130 megabytes (for- 
matted). succeeds admirably at achieving 
that end. 

Hardware installation of the Priam 
ID 130 is like that of any other hard 
disk — slide it in and match three cables to 
the appropriate connectors on the disk 
drive. Unlike other systems, the Priam 
won’t give you worries about switches or 
jumpers. There aren’t any. Your only wor- 
ry is the installation software. 



FACT 


FILE 


Priam 1D130 

Priam Systems Division 
3052 Orchard Dr. 

San Jose. CA 95 1 34 
(408)946-4600 
List Price: $3,598 

Requires: AT disk ccmtroller. DOS 3.0 or 
later (PC DOS 3.1 or3.2 for disk partitions 
over 32 megabytes). 

In Short: A 1 30-Mbyte (formatted) AT hard 
disk system designed for ease of use and in- 
stallation that supports PC-DOS 3. 1 or 3.2 
partitions up to the full disk in size. 
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The Fast Way T o Keep Your Hard Disk Fast 



“VOPT la something of a miracle. It 
performs Its disk reorganization 
chorea In seconds, Instead ot the 
minutes and even hours some other 
utilities can take. A sexy symbolic 
display shows the Hies being moved 
around on the disk, artd IntormaHve 
tallies provide useful Information on 
disk utilization... also Includes several 
useful utilities to check floppy disk 
speed, report hard disk access times, 
speed up screen writes, artd more. 

... a bargain. Vopt Is fast, safe, 
effective, and even fun to use. What 
more could you want?" 

Glenn Hart, PC Magazine 
May 12, 1987, Page 36. 



Vopt organizes your hard disk tiles into contiguous 
areas of your disk. Fast. 

YOU NEED IT because your disk can access contiguous files 
easier and faster than the fragmented fifes DOS creates. DOS 
writes pieces of files in no particular order on your disk, wherever it 
can firxf a space big enough for the current fragment. As you write 
and rewrite records, the available spaces get smaller and the pieces 
of your files become increasingly scattered 

When files are scattered over the disk surfaces, it takes longer to 
gather up the pieces, because locating them on different areas ot 
the disk surface involves mechanical motion. To firxf a particular 
piece of your file, even the next sequential record, your disk may 
have to reposition its Read/Write heads or wait out another 
rotation. 

That's why your applications run slower on a disk which has been 
in use for a while than on a new disk. It's just working harder to find 
your data. 

The cure is to reorganize the disk contents into contiguous 
clusters so finding them is effortless. 

Unfortunately, disk organization Is like housekeeping: it's 
no sooner done than DOS starts scattering file fragments 
again, your disk gets slower, and you have to organize It all 
over again. You need to organize frequently to keep file 
fragmentation in check. 

There are several ways to get your files in order, but most of 
them take too long. Why spend more time organizing than 
you'll save in processing? 


Vopt is the fast cure for a slowing hard disk— so fast you can 
run it in seconds from your AUTOEXEC. BAT file. Your 
drive will run like newl 


EXTRA) When you get Vopt. you get more-a tidy 
collection of useful system utilities. 

Vmap pictures your hard disk storage utilitzation. handy for 
seeing fragmentation. Vopts CHKDSK can handle parti- 
tions much larger than DOS's skimpy 33 megabytes, as well 
as bigger sectors and clusters. If your disk has unmarked 
bad clusters. Vmarkbad will find them for you. Vsaek 
graphically displays hard disk seek times over the full range 
of cylinders on your drive. 

For your diskettes, Vspeed will check your timing margins 
and Vrd will locate surface defects on formatted diskettes. 

We've also included Vprtsc, a tiny resident program to 
speed up PrtSc operation, Yter to give you the size, name, 
and interrupts held by all memory-resident programs 
loaded, and Vbench. timing benchmarks of your system 
against standard system times. 


Only $49.95 

Add $3 Shipping & Handling 
CA residents add 6% sales tax. 
M/C. Visa. C.O.D., 
Check, or M.O. Accepted 


System requirements; IBM PC-AT, PC-XT. 
Personal System/2 or compatible, with 
512K RAM. 

Vopt is a trademarX of Golden Bow Systems. 
PC-AT, PC-XT. Personal System/2 and IBM 
are trademarks or registered trademarks of 
Interrtational Business Machines Corporation. 



GOLDEN BOW SYSTEMS 

2870 Fifth Ave, Suite 201 
San Diego, CA 92103 

619 / 298-9349 
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HARD DISK CONTROLLERS 

An examination of an overlooked component. 

A hard disk is only part of a mass-stor- this information was put into ROM firm- bus structure, and integration level. Your 

age system. No disk drive can ac- ware, something the average PC user chief concern in choosing a controller for 

complish its intended purpose without may have a difficult time accomplishing a given disk drive is to make sure that the 

the aid of that ofl-forgotten electronic without investing a thousand dollars in a controller interface matches that of the 

component, the disk controller. Both in- PROM burner (to write the information diskdrive. 

terpreter and commander, the controller inside a microchip) and a 5-year educa- The data coding method used by a 

converts the data-oriented demands of tion in engineering. controller determines what patterns of 

your computer system into the special in- However, a new generation of XT- magnetic pulses on the disk represent the 
stnictions that the disk drive needs to style controllers now comes complete data to be stored. More-advanced data 

physically find each byte that it remem- with support software that puts the neces- coding schemes can squeeze more infor- 

bers. sary disk operating code on the hard disk mation on a given disk and move that in- 

Somewhere in every disk system itself, allowing almost anyone to play the formation between the disk drive and the 

lurks a controller hard at work. Although mix-and-match game with such a con- host computer faster, 

sometimes combined into the disk drive troller and almost any hard disk drive. Until recently, all hard disk control- 
unit itself (as with many of today’s min- Scientific Micro Systems' OMTIdisk lets made for personal computers used 

iature hard disk cards), most often the program is one example. modified frequency modulation (MFM) 

controller is a separate component that AT owners face less of a problem than data coding, sometimes called double- 

fits into an expansion slot of its host PC. XT owners because many disk drive pa- density recording. 

When you plan on adding a hard disk rameters can be controlled directly Last year a technique borrowed from 

to a PC or hard-diskless XT, you’ll need through the IBM PC AT system setup IBM mainframes called 2,7 mn length 

to get a controller to go with the drive, program. Alternatively, Storage Dimen- limited (RLL) began to appear in person- 

Most ATs are already equipped with hard sions’ SpeedStor program will aid you in al computer hard disk controllers. The 

disk controllers as part of their combined sending all the right disk drive setup in- 2,7 RLL system packs data 50 percent 

hard-and-floppy-disk controller card. formation to the controller, tighter and moves it back and forth 50 

Occasionally, however, you may find All controllers are not created equal. percent faster. 

that you want or need to get a special con- They vary by their host interfaces, drive Early this year another run-length- 

troller for an AT, too. interfaces, and data encoding methods. limited data coding scheme was adapted 

In past years when disk drives were Of these, the host interface is the most to PCs by Systems and Software, under 

invariably bought from systems houses, rudimentary difference. Some control- the brand name Perstor. Called 3,9 RLL, 

the controller accompanied the disk lets use 8-bit interfaces, enabling them to Advanced RLL, or ARLL, this system 

drive. Although you had no choice about plug into PCs, XTs, and ATs — although doubles disk capacity over MFM and 

what controller you got, you could usual- they are not usually reconunended for doubles the data transfer rate, 

ly be sure it that work^ with the disk use in 16-bit bus systems. Controllers The important thing to remember 
drive you bought. with 16-bit host interface buses work in about these advanced data coding 

When you buy a bare hard disk drive AT-style computers, including the PC- schemes is that, in general, they require a 

arxl a separate controller, you may not be XT Model 286 if the controller card will hard disk drive of higher overall qual- 

so lucky. To operate properly, the con- physically fit the smaller chassis. ity — one that has been certified to use 

troller needs to know certain of the pa- Three chief drive interfaces are cur- RLL. Most newer hard disk drive units 

rameters used by the hard disk that it is to rently in use: ST506/412, SCSI, and meet the more sUingent standards re- 

run. With many XT-style controllers, ESDI. They differ in many ways: speed, quired by RLL. — Winn L. Rosch 


That’s no trouble, either. Once you’ve However, the Priam program does big disk into a number of DOS-size vol- 
got your AT screwed back together, the in- some mysterious things during the installa- umes and make the big disk act as exactly 

stallation process requires no software ex- tion. It tells you little of what’s going on that — one big disk — without dealing with 

pertise. You merely boot up and ran Pri- and displays only cryptic messages on the the DOS 32-megabyte addressing limit? 

am’s installation routine. You don’t even screen. You are required to type in a few Being requited to make those choices 
need to bother with the AT’s setup pro- installation choices: do you want your new means that you’re stuck with watching 

gram. The Priam program takes care of Priam disk drive to be the first or second in over the rather dull installation procedure, 

that for you. your system, or do you want to divide the but at least it’s quick — about 5 minutes. 
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Peachtree 
Complete Accounting 
for Just $199 

Everyone’s Addng How Can We Do It? 


When you reduce the price of an S-package aooountiiig system &Dm 
14^ (or t600 a module) 10 tl99 for ^ complete set, potple are bound 
to ask questions. Here are some of the most pojxilar ones we’re hearing 
at Peachtree: 

Q. HowcanweaCtordtosellPachtreeCompleleatsuchalowprio^ 

A. Wve reduced our costs without reducing produa features. Peachtree 
Complete has been repackaged into one set that includes mote thorough 
and better organized user instructions. Wb’ve also streamlined order 
processing and reduced overhead. It is fester and easier to buy our 
ptodua. 

i^achtree has long been the first name in accounting software, so 
we've had time to completely amortize our original development costs 
plus make over 100 major additions. 

These enhancements include 
multi company capability, menu 
driven installation and removal of 
copy protection. Consequently, 
you’re getting a proven product at 
abetter price 

We ^ "unbundled" support 
(so you only pay for what you 
need when calling our toU-ftee 
technical support hotline) and esta- 
blished a network of local dealers 
to serve as Independem Iteichtree 
Support Centers. 

Q. What does Peachtree Complete 
biclude? 

A. 1. Eght Integrated Software 
Modules: 

•Gota^Ledger •Aocounis Receive •Sales Invoicing •AooounisRiyaUe 
•InveMory Control •RxedAssets •JobCost •RqrroU 

2. An Installation Guide to lead you step by step through our simple 

Installation procedure j;., 

3. An.Accounting Primer, written for ftachtree users by an industry 
expert, to expiain accounting concepts. 

4. 'Pitorials on each module with sample data to make learning easier. 

$. A oompleleReference Library with detailed instructions in plain 

English on all software functions. 

Q. Is Iteditree Complete really the same ptodua that used to sell for 
t600 per module? 

.A. ffeachtreeComplele is basically the same accounting system that both 
Peachtree and IBM sold for about 15,000 but with substantial improve- 
ments In fimctlon and presentation. 

With more than 150,000 users to its credit, Peachtree Complete 
has been the PC Wirld Class Winner in its odegory for two (rf the last 
three years. 

Q. What’s the dlSaence between Peachtree Complete and the 169.95 
systems? 

A. Peachtree’s system is called Complele because it contains the eight 
most needed accounting packages (including payroll) and all refer^ 
materials for one price Remember, it wasdesigncd as a S-) .800 

Can Now to Order or for a Dealer Near %u ^ 

1-800-247-3224 ('T 

In Georgia, caU 1-404-564-5800 



accounUfiy software system 

The t69.95 systems, on the other hand, are incomplete They were 
designed to sell for 169.95 and require the purchase of additional modules 
to be comparable — payroll, 149.95 more-, tutorials, 119 95 each; etc 
Everything is a la carle 

How soon will I outgrow the system? 

A. Ifeachtree Complele handles revenues up to (21,000,000, so only the 
largest companies will outgrow the system. The aMty to process data 
fill an unlimited tttimher of companies is one of the system’s biggest 
selling points. 

An optional ntulti-user module soon to be available allows Peachtree 
Complele to be installed in a Local Area Network. And Peaclurcc Data 
(luery . for just 1199, lets you quickly transfer your accounting data 

to many popular spreaddieels and 
databases, as well as produce 
custom reports. 

Q. What if I’m not satisfied with 
Fbaditree Complele? 

A. When you purchase Peachtree 
Complele directly fiom Ifeachtree 
Softvvaie, ]tou’te prolecled with 

(an option even the most oqiensive 
accounting products don’t offer). 

If you’re not satisfied, simply 
return the complele produd in 
saleable condition within 30 days 
and your purchase price will be 
promptly refunded. 

/nfoWjrlil Report Oird 

"Superb v^ue, easy to use, good 

manuals. . .We rale Peachtree’s Complele Busiiiess Accounting System an 
excellem value’’ —Richard Morochove. /n/oBbrif Review Board. 



Coinparv F^ure for Fmnre: 

Groeral Lr^er 

• Pmlrfinnl^ IS.OOOusrTHtoAnnlChan 
of Aa'uunts 

• Rrpramig punul mtne 

• Conrol irpun audu rai 

AccoaiNs tecch«Me/lavoidnt 

• Opm iim) or bafance forward oisiomm 

• I’pio 12 . 000 Lunumen 

• Siinultanmus ufidaiu^ of Inventory and 
A/8 data file al umr ijf mvour aiu> 

Accwtnta ft i y a Mc 

• McctKin of invoKXS for payment based on 
usrr-drflned disnwni & due rtatw 

• l<p 10 14,000 midnn 

• Cash itquirenienis forecaslmK by due dale 

• Checks pnnied with detailed stub hstmg 
mvoKcspsd 


• St^tports averafp>. list purdusr and standard 


rosuntt methods 

• lip ID 21,000 invcniofy nenu 

• Automatic pnnntt with 3 leveb far each item 

Ried Aawts 

• 5 property and 8 asset ftassiftrafam oieyoc s 

• S ddfrrnn methods of bgunnft depreoa^ 

JohCflM 

• Tracks cost aid pmAtafaibty on a foO-by jot basts 

• Compares estonaied coats with actual costs for 
specific tasks 

tayroB 

• Hudi ui cuneni year federal, stale, aty and 
county ta tables for afl SO stairs 

• AuiMiuiic federal, state, etty and cuinty 
withhokknft cakulations 

• Supports hourly, salaried, cotraiussion or 
draw agMitsKoomusston pay types 

• Processes up » 3, WO empioyres 

• i^tdairspuhhshrdr^iiartybynradtireeSoftwtfe 


7 ^ 


Requites M.VDOSil^: DOS versMMi 20 or hif^ with I28K of KAM For use with the IBM* PC. PC XT. PC AT 
ttidcTvnpaitbfes IBM ts a te fi stered trademark of Imemaittnal Business Machines 

*a tlOf e tS ni' t ii yf i|»> wrif gnrfy tfdifk h f 

lb Order By Mail Send (199 plus 02.50 Sh^tplng to; 


; AJs 




4359 Shackleford Road, Dept. PCM-06. Nofrroas, GA 50093 
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Now There s A High-Performance RLL Safe Enough To Drive. 



An RLL disk drive can really soup up the 
perfonnance of your 286 or 386 computer. 
Giving you a 50% increase in your data 
transfer rate. By taking your throu^iput from 
5 Mbits/sec to 7.5 N^its/sec. Pkis, 

RLL (kives give you considerably more bytes 
for your bucks than MFM drives. So why 
haven’t more people made the switch? 

Because, until now, driving an RLL has 
been unsafe at best. Subjecting users to com- 
paribility problems and excessive read errors 
along the w:^. The cause of which has been 
having to go to different companies for the 
different RLL components needed. G>m- 
ponents that have been difficult, sometimes 
impossible, to properly integate. 

But now those days and problems are 
gone. Forever. Thanks to Priam’s new 
InnerSpace RLL Disk Systent* A to 
integaled solution that comes in 
ties of 75, 100 or 230 MBytes. Co 
plete with a 5)4 " RLL hard disk dri 
a high-speed RLL controller board; 
installation software. All of which are j 
100% RLL compatible. Because they’ve 
all been tboroughly tested. Because t 
drive bas been properly formatted, 
because they’re all from Priam. And 
that’s comforting for another reason. 

If anything in the system should go 
wrong, Priam has got you covered. U 
now; you had to determine which com 
was the culprit, find the company thal 
made h, and then hope that the compo 
were still compatihle when you reintegra 
them. Whereas with Priam, you can rest 
assured knowing you have an integrated disk 
system that’s warranted and supported as a 
single product. 

Another nice thing about Priam’s 
IrmerSpace RLL Disk System is that it’s 
quickly and easily installed. You or your 
Priam dealer can have it up and running in 
your 286 or 386 in ten minutes flat. A wel- 
come relief from the multi-supplier approach 
that took eons. 

Now getting RLL hard disk performance 
doesn’t have to be risky business. Thanks to 
Priam’s new IrmerSpace RLL Disk System. 
For the name of the Priam dealer nearest 
you, call 1-800-345-9242. In California 
(714) 545-2774. 

*A]30 available in extenial versions. 



SYSTEMS DIVISION 


20 West Montague Elxpressw^ 
SanJose.CA95l34 
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When you’re done, you’ll discover that 
you don’t even have to bother with FDISK 
and FORMAT. Thus the Priam is perfect 
for those who don’t like to dip into DOS 
any more than they have to. 

No low-level-formatting is neces- 
sary — it’s done at the factory. The sector 
interleave is set at 2-to- 1 , but a low-level- 
formatting program is supplied for chang- 
ing the interleave to anything that you 
want. 

In addition, Priam supplies a complete 
set of utilities that allow you to take control 
(under the guidance of some good docu- 
mentation) and set up your own disk parti- 
tion structure (which, under PC-DOS 3. 1 
or later, can have individual partitions 
larger than 32 megabytes). These utilities 
include Priam’s own versions of FDISK 
and FORMAT, since the Innerspace series 
of drives are not compatible with the stan- 
dard DOS versions. 

Priam supplies no means of coping with 
the 1 ,024-cyiinder limit even though this 
disk drive uses 1 ,224 cylinders for an un- 
formatted capacity of about 190 mega- 
bytes. The company philosophy favors 
simplicity rather than squeezing every last 
byte out of the disk drive. 


The Priam ID 130 disk drive appears to 
be well made, with solid construction and 
plated platters within. In fact, we acciden- 
tally discovered that the Priam ID 1 30 was 
much more robust than even we had sus- 
pected. 

Some lack of foresight had left a test 
AT equipped with the Priam ID 1 30 
perched dangerously close to the edge of 
the workbench during testing. At a particu- 
larly inopportune moment during the sec- 
tor read test, I looked up just as the whole 
AT was on its way down, landing flat on 
its face in the short pile of a computer car- 
pet with a sickening thud. 

The test that was running at the time re- 
potted 20 errors but otherwise executed 
normally. When the test was repeated 
without the plunge, no errors were gener- 
ated, and later tests of the disk drive re- 
vealed no apparent damage. 

Compared with some brands of disk 
drive that gouge their platters when you 
slide them an inch or so across your desk — 
or even think about moving them — when 
their platters are spinning, the Priam 
ID 1 30 rates as a hardy unit indeed . 

It also proved to be fast — the faster of 
the two S'TSOb disk drives we tried in this 


series of tests. Despite the wa.sted cylin- 
ders, the Priam ID 1 30 rates as a sturdy 
choice for systems requiring more than 
100 megabytes. 


STORAGE DIMENSIONS 

Storage Dimensions AT 
160F 

Like Emerald Sy.stems Cotp. , Storage Di- 
mensions makes no effort to hide the ori- 
gins of the components it packages under 
its own name. That’s understandable be- 
cause it has chosen highly regarded prod- 
ucts by reputable manufacturers to make a 
fast hard disk of about 1 60 megabytes (for- 
matted) capacity. 

The hard disk of the Storage Dimen- 
sions AT 160F is a Singapore-made Max- 
tor XT-2190 built around a fast but noisy 
high-performance servo-controlled rotary 
voice-coil head-positioning mechanism. 
To increase storage density and crashwor- 
thiness, the platters of the XT-2190 drive 
are plated with a thin-nim metallic medi- 
um. The read/wtite head retracts from the 
active data area and locks when power is 
removed from the system. 

In addition to the XT-2190 disk drive. 
Storage Dimensions also includes a pair of 
EPROM chips containing a new system 
BIOS and a disk controller designed to 
break the 1 ,024-cylinder barrier and allow 
access to all 1 ,224 cylinders of the drive. 

The BIOS was written by Award Soft- 
ware, a company that has engineered the 
firmware of several well-known AT-com- 
patible computers (including Multi-Tech). 
Although Storage Dimensions claims 
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Storage Dimensions AT 160F 
Storage Dimensions 
14127 Capri Dr. 

Los Gatos. CA9S030 
(408)370-3304 
list Price; S3.495 
Requires: DOS 3.0cr later. 

In Short: A 160-Mbyte (fomialled) AT hard 
disk system consisting of hard disk, control- 
ier. arid replacemenl BIOS that uses the 
STS06 int^ace. 

CHCtE snow HEADtBSBtVICr CABO 
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PROTECT YOUR 



Hmunelecjnc. 


7600 Jericho Tpke.. Suite 201 
Woodbury, New York 11797 
516-364-8008 / Telex: 475-8122 
^ax #: 516-364-0103 


COMPUTER from anv 


PC Magazine Tested Our 
MS300 UPS and found it 
•The ULTIMATE in POWER 
PROTECTION in its RANGE. 

September 16. 1986 


Sea Us At Comdex-Booth ^3460 






on EARTH (and bevond)! 


Your important computer data may be lost 
in space forever due to power interference. 
Imunelec’s UPS can protect you from any 
lightning, brownouts, blackouts, spikes, 
surges, sags and micro interruptions. 
At the instant of any power disturbance. 


Imunelec’s UPS continues to supply cleao 
power with absolutely no interruption! J 
Imunelec’s design philosophy is strajfght 
forward. The simpler the design, tft«Hrore 
reliable the equipment ... to protectyou 
from any powerfailureon Earth orbei®nd! 


Check us out. VVe’ye got a UPS tor any com- 
puter and budget, from micro to mainframe. 











■ HIGH-CAPACITY HARD DISKS 



these chips will work with most compati- 
bles, they would not function when in- 
stalled on a year-old Faraday system 
board. (If you don’t mind wasting about 20 
percent of the capacity of the disk drive, 
you can install it without the ROM ex- 
change.) 

The chips are rated to operate in ATs 
running at 8 MHz. If you have a faster 
computer, you’ll need higher-speed 
EPROMs, which Storage Dimensions of- 
fers at a small price premium. 

The replacement controller is a Western 
Digital V^1003, an updated version of 
the AT original-equipment model, the 
WDI002, that combines both floppy- and 
hard-disk control functions. As with the 
earlier controller, the WD1003 requires a 
full AT-height, full-length, 16-bit expan- 
sion slot and thus is not compatible with 
the PC-XT Model 286 or similar low- 
slung, full 16-bit computers. 

Installing the controller and disk drive 
of the Storage Dimensions AT 160F sys- 
tem is no different from putting in any sim- 
ilar add-in peripherals. The controller re- 
places the one already in the host system, 
and the disk drive slides into any vacant 
full-height disk drive bay. The necessary 


mounting rails for IBM PC ATs and for 
machines that use the same mounting 
hardware are already installed. Storage Di- 
mensions also supplies all the necessary 
cables for connecting two hard disks and 
two floppy disk drives. 

Even allowing for the extra effort and 
care required to replace the system BIOS, 
hardware installation of the AT I60F re- 
quires less than IS minutes and should be 
easy if the instructions are followed. 

Storage Dimensions furnishes its 
SpeedStor software for installation of the 
AT 160F. Although the process is elegant- 
ly simple — it automatically handles low- 
level and DOS-formatting, setting the 
proper drive-type value in CMOS configu- 
ration memory, and disk partitioning — it is 
titne<onsuming. 

SpeedStor can slice the AT 160F into 
up to eight partitions of almost any 
size — within the capacity limits of the 
disk , of course — and substitutes for a num- 
ber of DOS utilities, including FDISK and 
FORMAT. 

Although only an average performer in 
the company of these high-performance 
products, compared with the standard AT 
hard disk the Storage Dimensions system 


E D 1 T O R ’ S 
C H O I C E 


• Emulex ATS-170 


Choosing the best of these heavy- 
weights depends upon the measure 
you choose. For utmost all-around 
speed, the Core HCI50 and Emer- 
ald DOS 150-3000 top the list with 
their ESDI systems— but the Alloy 
ID-160 wins when using DOS alone 
to access short files and the Priam 
ID130 ranks number two among the 
ST506 units (besides being the easi- 
est to install). The Storage Dimen- 
sions AT I60F is the capacity leader 
among the ST506 systems, while the 
ESDI drive suppliers all have prod- 
ucts to push your AT to multiple 
hundreds of megabytes. 

Our favorite selection is the 
Emulex ATS-170, however. Al- 
though it tops no individual catego- 
ry, its combination of features and 
price give it the overall lead. 

We appreciate its fast, state-of- 
the-art ESDI drive connection, not- 
withstanding that the other ESDI 
drives are faster in average access 
time than its Micropolis drive. 

The telling factor is its price. Not 
only does the EmulexATS-170 list 
for $1,100 less than its closest ESDI 
competition, but it's also less expen- 
sive than most simpler ST506 
drives. On top of that, it even in- 
cludes a tape backup system at no 
additiorud charge. Although we 
concede that with its double inter- 
face the ATS-170 b the most com- 
plex of the systems here and the 
most difficult to install, if you have 
patience and your time is worth less 
than $1 ,000 per hour, you’ll come 
out ahead with the ATS-170. 


is lightning quick. If you don’t mind the re- 
quired ROM switch, it is a good choice for 
pushing the mass-storage capacity of your 
AT into the stratosphere. HQ 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


PC MAGAZINE ■ JUNE 9, 1987 
141 



The corporation wants power. 
Individuals want ease-of-use. 

Put those two qualities in a single 
database and what have you got? 

The overwhelming 
industry standard. 


AshtonTate 


dBASE III PLUS 

The data rmruigement standard. 



And the standard 
that won’t overwhelm 
individuals. 
dBASE III PLUS™ftx)m 
Ashton-Tkte! 

More corporations choose it than all 
the other databases combined. Because 
they want broad compatibility across the 
whole company. And true networking 
capability. And the opportunity to unify 
their support and training resources. 

In short, they want one product that’s 
flexible and powerful enough to meet the 

And with dBASE III PLUS, they get it 
all. Plus the broadest third-party support 


Tfie Industry Standard 

in the industry. You see, more applications 
are written for dBASE*than for any other 
database. So in many cases, the appli- 
cations you need are already available. 

More individuals choose dBASE as well. 

Because we’ve made it easier for 
individuals to use. Particularly the sort 
who get queasy when they think they 
might have to program. 

They can start using dBASE without 



usiness needs 
standard. 


AshtonTate 


dBASE III PLUS 

The data management standard. 


command. Complex commands 
can also be stor^ for automatic use 
by our“histoiy”capability 
Best of all, weVe add^ these 
ease-of-use features without 
alienating the people who 
made dBASE the 
industry standard 



The hdividual’s Standard 

any programming experience. Because 
the Assistant feature, with its pull-down 
menus,gmdes them step-by-step through 
the creation and use of a datable. 

When they’re ready to create applica- 
tions, our Applications Generator writes 
the code. 

And to mate the complex even simpler, 
we have catalogs that let them recall 
relationships among files with a single 


in the first 

place. The advanced 
users and programmers. Who still 
get all the power and programming 
features they need to develop their 
sophisticate applications. 

So if you’re looking at databases from 
either the corporate or the individual 
perspective, your choice is simple. 
dBASE III PLUS. 

Or dBASE III PLUS. 

Fbr the authorized Ashton-Tkte dealer 
nearest you call (800) 437-4329, Ext. 284.* 

•A ASHTON TATE* 

’InColundoanl outside cirthrli.S..call(303)799 4900. Extension 2K4Ty>deniirks^cwnerdBASE.dBASE III PLUS, 
Ashlnnlkte/AshtonTkle 01AH6 AshtnnTkte AllriflhtsiTsefvpd 
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NcfvellHasA 
Calling Card 
Rr LAN Service. 




Our new calling card has one 
aim— to help you call on us when 
you have a question or problem 
with a LAN product. One phone 
call will put you in touch with 
our Net\\^e® Services Division, the 
branch of Novell expressly created to support and 
service all hardware and software products on your 
NetVfere LAN. 


At Your Service. 

Novell dedicated years of hard work to the 
development of the networking industry’s most 
innovative, hi^-performance LAN products. And 
with the NetWto Services 
Division, Novell has dedicated 
extensive resources to the sup- 
port of all hardware and software 
products on NetW^ire LANs. 

Always on Call. 

When you call 
1-800-LANSWER, 
anytime, day or night, 
you’ll reach a 
NetWk’e Service 
Representative. The 
First-class service Service Representative 
fiir your first-class LAN. will see to it that your 


questions 

are answered and your problems are solved, 
regardless of where you purchased your LAN. But 
that’s not all. By calling l-SOO-LANSWER, you gain 
access to the full range of services provided by the 
Net\\to Services Division. Services like our 
24-hour toll-free number, technical telephone 
support, on-site technical support and attractive 
service agreements. 

The CaUTo Action. 


The Net^\^ Services Division has been caUed 
into action to meet the service and support needs of 
NetWare users everywhere. So if you have a 
question or problem concerning products for your 
NetWare LAN, contact the Net\\to Services 
Division at 1-800-LANSWER. The number is 
staffed around the clock. And remember, the call’s 
onus. 


Mflestones Ahead. 


*1987 Novell, Inc., World Heodquorters, 1 22 East 1 700 South, Provo, Utah 84601 (801 ] 379-5900 
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CUT-RATE 

CONTENDERS 

r 

■ utthroat. No word better (Ascribes 

■ .the competition in today’s after- 

market hard disk drive arena. 

Whereas only a few years ago there were 
many system-integration companies pack- 
aging hard disks under their own label, 
there are now only a handful. Strong price 
competition from the computer mail-order 
houses and individual dealers has just 
about done them in. 

What the system integrators offered 
were all of the things that IBM left out of 
the plain-jane PC, such as serial and paral- 
lel ports, a clock, adequate memoiy, and, 
of course, hard disk drives. The current 
crop of PC/XT/AT compatibles now fea- 
tures all but the hard disk as standard fate, 
and hard disks alone (particularly at dis- 
count prices) are not profitable enough for 
the system companies to justify supplying 
them. 

The consumer is both a winner and a 
loser in the hard disk marketplace today. 

On the plus side ate the very low prices of- 
fered by many mail-order companies. Af- 
ter all, the profit taken by the system inte- 
gration companies has been eliminated, 
and the disk drives now go from manufac- 
nrrer to retailer to consumer. You stand to 
save hundreds of dollars by buying a disk 
drive through the mail or comer computer 
store and installing it yourself. 

Computer magazines are full of advertisements from 
mail-order houses that offer hard disk drives at remarkably low prices. Bargains 
abound, but knowing thaty^will be on your own when 
you buy one should make you cm^ms. Let us offer a few suggestions. 
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■ MAIL-ORDER HARD DISKS 


The purpose of the reviews that follow 
is to help you make an informed purchase 
decision in this jungle of a market. We'll 
look at some of the performance aspects of 
a number of mail-order and dealer-sup- 
plied original equipment manufacturer 
(OEM) hard disk drives, and we'll provide 
information about features, construction 
quality, and operational cbaracteristics. 
And it never hurts to ask a friend or fellow 
user group member with previous experi- 
ence about a disk drive before you buy. 

To add a measure of consistency to the 
reviews, all tests were conducted on an 8- 
MHz PC's Limited AT equipped with a 
Western Digital combination hard 
disk/floppy disk controller. For compari- 
son purposes, a Computer Memories 20- 
megabyte disk drive was included, the 
type originally supplied with the IBM PC 
AT before its head-crasb problems became 
legendary. 

There is a wide array of products avail- 
able to you from the mail-order companies 
and a growing number of private dealers, 
particularly some of the larger chains. 
They typically offer products from several 
major disk drive manufacturers in a variety 
of storage sizes and price ranges. 

As with most bargains, however, there 
is a catch, and in this instance, the phrase 
"let the buyer beware" assumes new rele- 
vance. Mail-order disk drive buyers will 
now typically find little or no support from 
the retailer, a former long suit for the inte- 
grators. Buying an OEM drive from a local 
dealer usually offers a little more security, 
albeit at a generally higher price. 

Adding a hard disk drive to your PC or 
compatible will result in perhaps the big- 
gest performance gain short of buying a 
new computer. And once you've sampled 
the convenience of having all of your fa- 
vorite software available at your fingertips 
without swapping floppy disks till the 
cows come home, you'll wonder how you 
ever got along without a hard disk. 

AT-HARO DISK COMBO This is even 
more important when talking about the 
IBM PC AT or the many AT compatibles 
available. Tbe only reason to order a truly 
formidable machine like the AT without a 
hard disk would be to hold down the initial 
cost. A good, fast hard disk puts AT-class 
computers into the realm that only a few 


years ago was reserved for refrigerator- 
sized minicomputers. 

C!hoosing an OEM mail-order hard disk 
for your PC is not a trivial task. Among the 
considerations are manufacturer, storage 
capacity, physical size, performance (par- 
ticularly on the AT), accessories (mount- 
ing rails, cables, controller, and so on), 
and price. 

\^o the manufacturer of the hard disk 
drive is does not seem to be as important as 
it once was. There was a time when disk 
drive makers borrowed on their knowl- 
edge of minicomputer systems and built 
PC equivalents. Problems arose due to op- 
erational differences between PCs and 
minis — while the mini is typically left up 
and running all the time, the PC is general- 
ly turned off when not in use. As a result, 
the early units allowed the heads (which 
hover on a thin cushion of air during nor- 
mal operation) to come in contact with the 
recording media, sometimes chewing up a 
section of the data area. Seeing the error of 
their ways (made all the clearer when they 
were forced to replace a significant num- 
ber of disk drives under warranty), most 
disk drive builders have added automatic 
features to park the heads in a dedicated 
landing zone on power-down. 

Storage capacity is largely a matter of 
personal preference, but the biggest bar- 
gains in OEM disk drives are in the 20- to 
40-megabyte range. Few will need more 
capacity than this, but disk drives up to 600 
megabytes are available if needed. 

The physical size of a disk drive will 
largely be dictated by the current configu- 
ration of your PC. Disk drives from 20 to 
40 megabytes are widely available in ei- 
ther full- or half-height formats. Larger- 
capacity disk drives, because of their 
greater number of magnetic surfaces, will 
likely be full-height only. 

Performance, generally measured in 
access time, is not particularly important 
for owners of 8088 microprocessor-based 
machines like the PC and XT. These sys- 
tems are largely bound by the rate at which 
the CPU can handle the data thrown its 
way by the disk drive. Consequently, buy- 
ing a hard disk with an access time of less 
than about 85 milliseconds will not yield 
any increase in performance. 

This is not the case for owners of AT- 
class machines. These systems, with their 


STREET SMART 

A quick survey of mail-order ads in 
computer publications confums that 
you'll rarely pay the manufacturer's sug- 
gested retail price for a hard disk drive. 
Disk drives from Miniscribe, for exam- 
ple, are advertised for up to $200 less 
than the list price. List price for Mini- 
scribe's 70-megabyte 6085 model is 
$995, but you can find it for as little as 
$799. Likewise, the 26-megabyte 6032 
from Miniscribe, listed at $563, can be 
had for $479. Seagate drives are also dis- 
counted , as are most of the other products 
reviewed here. A 30-megabyte Seagate 
drive that lists for $575 is advertised at 
$429 by 47th Street Computer in New 
York. Wees quoted in the reviews were 
supplied by the manufacturers. You 
should be pleasantly surprised by the 
price difference when you shop the mail- 
order houses. — ^Nora Georgas 


Nora Georgas is an associate editor at 
PC Magazine. 


16-bit bus suucture and faster 80286 mi- 
croprocessors, can benefit from faster disk 
drives. Although an 80-mitlisecond disk 
drive can be used, the frill potential of 
these machines will not be realized unless 
the disk has an average access time of un- 
der 40 milliseconds. On these higher- 
speed disk drives, the head actuator will 
probably be the more advanced voice-coU- 
servo type, rather than the band-stepper 
configuration in the slower disk drives. 

As with physical-size considerations, 
the extras needed with the disk drive will 
be determined by your current hardware 
configuration. If your PC is currently ran- 
ning with only floppy disk drives, you will 
need a hard disk controller and cables to 
connect the hard disk to it. 

AT owners will also require naounting 
rails to place the hard disk into the AT's 
chassis. Since most AT-compatible sys- 
tems come with a controller for two floppy 
disk drives and two hard disks, only the 
rails and cables will be needed. 

If you are installing an aftermarket disk 
drive in a PC- or XT-compatible machine. 
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make sure that the firmware BIOS on the 
controller board supports the disk drive 
you will be using. The dealer or mail-order 
firm should be able to help you out in this 
regard. To further simplify things, some 
manufacturers also bundle hard disk drives 
with controllers guaranteed to work. 

LIMITING THE CHOICES XT and 
AT owners can simplify their disk drive 
choice somewhat by purchasing a prefor- 
matted disk drive that works with the SET- 
UP utility on the system disk supplied with 
their machines. Remember, not all disk 
drive types are usable on these computers. 
In addition, some of the clones, such as the 
PC’s Limited AT, offer a number of extra 
choices in the system ROM. 

Many hard disks come from the manu- 
facturer with a low-level format (meaning 
that the individual magnetic tracks and 
sectors have been mapped out) already 
performed on the disk drive. This allows 
you to plug it in, run the conventional DOS 
FDISK and FORMAT programs, and be 
up and running. For a number of the larg- 
er-capacity disk drives, however, help 
may be required in terms of setup software 
(see sidebar “Disk Formats Made Easy"). 
Be sure to inquire about formatting before 
you buy. 

Price is something only you can decide 
for yourself. There are no absolutes in the 
mail-order market, and prices for compa- 
rable products vary widely between com- 
panies. Don't be too concerned with sug- 
gested retail prices, because it's unlikely 
you’ll pay that much for disk drives of this 
sort. One constant remains — the larger or 
faster the disk drive, the more it is likely to 
cost. 

Be careful not to overestimate your me- 
chanical prowess if you intend to install the 
disk drive yourself. You’ll have to remove 
the case and possibly the floppy disk 
drives, and install the hard disk and con- 
troller. Along the way, you may encounter 
a number of screws, cables, DIP switches, 
and jumpers. If you have any doubt, ask a 
dealer (or at least a technically capable 
friend) to do it for you. 

One final note: be very careful before 
installing a hard disk drive in an older- 
model IBM tX!;, because the early units 
came equipped with a puny 65-watt power 
supply that may well fry when a hard disk 


and controller are installed. The I.T5-watt 
XT and 200-walt AT power supplies will 
have no problem with the additional load. 
The same mail-order companies that sell 
the disk drives will be happy to equip you 
with a more robu,st power supply for your 
PC hard disk installation, and at a similar 
bargain-basement price. 

Fujitsu America Inc. 

Fujitsu America’s Storage Products Divi- 
sion has been manufacturing hard disk 
drives since 1978. Recently, the Peripher- 
al Products line has expanded into the 
printer market. All of Fujitsu’s disk drives 
are manufactured in Japan. 

Anachronism may well be the word that 
best describes the Fujitsu M2235AS hard 
disk drive. A robust 6-pound, full-height 
unit, its size and bulk seem out of place for 
a contemporary 2 1 -megabyte drive. 

The disk drive assembly itself is packed 
in a die-cast aluminum housing topped by 
a relatively thick stamped aluminum top 
plate. Beneath it. however, is a pair of pig- 
gyback circuit boards with an unusually 


high component count, particularly resis- 
tors and transistors (remember those?). 
The boards are otherwise neatly laid out 
and as.sembled with obvious attention to 
quality. Installation parameters arc set by 
means of DIP switches, rather than the of- 
ten-morc-difficult jumpers. 

The entire disk drive is mounted to a 
stamped steel frame by means of well-de- 
signed rubber isolation bushings. The 
frame has holes tapped in both the bottom 
and sides for installation in a variety of sys- 
tems. 

After installing the M2235AS in an 
AT-compatible computer, I btxited it up 
and wondered if the system had somehow 
taken control of my vacuum cleaner. The 
spindle motor .sounds surprisingly fanlike, 
and a clo.ser inspection showed that this 
was not far off the mark. On the outside of 
the external rotor were '/ui-inch-long pro- 
jections spaced about every 'A inch. TTieir 
purpose is presumably to provide a cool 
breeze to the circuit boards, but the noise is 
none too cixil. Thankfully, the band-step- 
per head motor is significantly quieter. 

As might be expected from this less- 



The three Fujitsu full-height harddisk drives we tested cover a wide range of storage capacities. 
TheM2235AShasacapacityof2l megabytes, theM2242AS.45 megabytes, and the M224.IA,S, 72 
megabytes. All were solid performers, though not nearly as fast as .some of the drives that sported 
obviously newer technology. 
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FACT 


FILE 


Kujitsu America Inc. 

3055On;haixl Dr. 

SanJose.CA95l34 

(408)946-8777 

t'ujiUiU M2235AS 

List Price: S58!> in quantities of 100. 

('apucity: 21 Mbytes. 

Size: 5'/4-ineh full-height. 

In Short: A paxiuctof somewhat dated tech- 
nology. the M2235AS is an adequate, if not 
outstanding, hard disk drive Noise from the 
spindle mottx is perhaps its biggest fault. 
CIRCLE 694 ON HEADER SERVICE CAflO 


Fujitsu M2242AS 

List Price: SI. 2 10 in quantities of KX). 
Capacity : 45 .Mbytes. 

Si^e: 5'/4-inch full-height. 

In Short: A quiet and robust hard disk drive, 
well suited to the needs of powerl ul AT-c!ass 
computers. 

CiftCi-E 893 Qf^ READER SERVICE CARD ' ' 


Fujitsu M2243A.S 

I.ist Price: SI .350 in quantities of KX). 
Capacity: 72 Mbytes. 

Size: 5'/i-inch full-height. 

In Short: A large-capacily . high-perfor- 
mance disk drive offering quality construc- 
tion and quiet operation for those with sub- 
stantial storage requirements. 

Circle 893 ON READER SERVICE CARo' 


than-state-of-the-art technology, the 21- 
megabyte Fujitsu M2235AS is also among 
the slowest disk drives that we tested, with 
an ayerage random-access time of 56 milli- 
seconds on the Core International DISKP 
performance test. We noted similar perfor- 
mance during directory creation and file 
writing. 

In all fairness, however, the M2235AS 
still exceeds the requirements set for the 
IBM PC-XT by a comfortable margin. 
The technical reference manual supplied 
with the M2235AS states that the specially 
lubricated oxide drive media is designed 
for approximately 10,000 start/stop opera- 
tions. While that’s a seemingly large num- 
ber, it probably wouldn’t hurt to park the 
unit’s heads in the landing zone before 
turning the power off. 

Although outwardly similar to the 
smaller Fujitsu disk drive, the larger mod- 


els incorporate more-advanced technology 
and higher performance to make them 
much more attractive. 

The 45-megabyte M2242AS and 72- 
megabyte M2243AS are clearly two peas 
from the same pod, the only significant 
difference being the number of magnetic 
planers calling the full-height die-cast en- 
closure home. The 45-megabyte disk drive 
has 7 read/write heads, while the 72-mega- 
byte unit has 1 1 , both units writing to 754 
cylinders. 

Both disk drives incorporate the latest 
servo-voice-coil head-positioner techiKil- 
ogy for quicker response time in reading 
data stored on the oxide-coated disks. This 
results in 33-millisecond average access 
limes and performance that’s certainly ad- 
equate for AT-class machines. 

Gone are the fanlike projections found 
on the smaller drive’s rotor. Consequent- 
ly, these disk drives are somewhat quieter 
than average and quite unobtrusive in sus- 
tained use. The servo-voice-coil head ac- 
tuator produces only an insignificant tick- 
ing sound when active. As you might 
expect, the greater number of heads in the 
72-megabyte model results in slightly 
more vibration when compared with the 
smaller drives. 

Like Fujitsu’s 21-megabyte disk drive, 
the larger drives have a relatively high 
component count. In the case of the larger 
drives, the number of circuit boards rises 
from two to three, each packed with as 
many integrated circuits and discrete com- 
ponents as seems possible. Assembly 
quality remains a cut above that of many of 
the competitors, however. 

Fujitsu’s are the only disk drives tested 
for which the manufacturer does not sug- 
gest a retail price. Consequently, you’ll be 
on your own when checking out prices 
through the mail-order ads or local dealer- 
ships. 

Microscience 
International Corp. 

Microscience International Corp. opened 
its doors for business in 1982. Its product 
line consists exclusively of half-height 
hard disk drives. It currently builds both 
5'/4-inch and 3'/2-inch disk drives and re- 
cently introduced a plug-in drive-on-a- 
board known as the Easycard. Its current 


products are being manufactured in Singa- 
pore and the United States, and a new plant 
for production of high-performance units 
is nearing completion in Taiwan. 

The Microscience HH725B is a fine 
choice for those wishing to add hard disk 
capabilities to their PC or XT, Although it 
was the slowest of all of the disk drives 
tested, its construction and operational 
characteristics make it worthy of consider- 
ation. 

With 21 megabytes of formatted stor- 
age capacity tucked into a half-height 
frame, it will easily fit into just about any 
system. 

The low performance levels are primar- 
ily due to the use of band-stepper head-po- 
sitioning technology. Although certainly 
slower than the voice-coil-servo system 
used in faster units, it is nevertheless a 
good selection for those with 8088- or 
8086-based systems like the PC or XT. 

Unusual for a disk drive of this type is 
the use of thin-film-plated media, consid- 
ered more rugged than the more common- 
place oxide coating found on many lower- 
priced disk drives. This, combined with a 
low-mass head assembly, supports Mi- 
croscience’s claim that the unit is suitable 



MFACT FILE 


Microscience IntematiDnal Corp. 

575 E- Middleneld Rd. 

Mtiunlain View, CA 94043 
(415)%1-2212 

Microscience HH725B 
I.Lst Price: $354 
Capacity: 21 Mbytes. 

Size: 5‘/4-inch haJf-hcighi. 

In Short: A fairly slow bu( nonetheless quiet 
and pica-sant disk drive to use in a PC or XT. 
Thin-film disk technology offers the promise 
of lung life and suitability in portable sys- 
tems. 
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Microscience HH1050 
List Price: $923 
Capacity: 44 Mbytes. 

Size: 5 '/4-inch half-height. 

In Short: A particularly fast and compact 
drive, suitable for installation in just about 
any IBM compatible made today — and inay- 
be tomorrow, 
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Ever want to blow up 
your computer screen? 


Now you can with Data Display? 

Your train- 
ing and 
group 
presen- 

■iii Mt 'T‘ ^ ■ rations 



never be the same. Simply place 
Data Display on any transmissive 
overhead projector, connect it to 
your computer’s video port and 
turn it on. 

Data Display projects crisp, 
larger than life, computer-gener- 
ated images that allow for real-time 
manipulation of data— even in 
ordinary room lighting. And our 
true aspect ratio maintains the 
exaa proportions as your monitor, 
so your pie chart doesn’t turn into 
an egg chart. 

We get along with everyone. 
Because Data Display has built-in 
RGB and composite video ports 
(no adapter required!), it gets along 


with IBM’s and compatibles, Apple 
n’s and any software they run. We 
also give you our own Presenta- 
tion Partner™ software to help you 
create dynamic presentations on 
IBM and compatibles. And at just 5 
pounds you can take it everywhere. 



The competition is heating up. 
Heat ftom overhead projectors can 
cause “dark spots” on other projec- 
tion panels and ruin display inu^e. 
But cool-running Data Display uses 
a highly efficient and air flow 
system to guarantee consistent 
screen quality. 


Place your chips on us. 

Our state-of-the-art “chip on glass” 
technology actually bonds elec- 
trical circuitry to the Supertwist 
LCD pranel for strength and reliabil- 
ity .. . replacing frs^e, outdated 
printed circuit boards. That’s why 
we give a full one year warranty 
and not the 90 day warranty you’ll 
find elsewhere. 

It’s an open/shut case. 

For its features. Data Display is the 
best value available. And when you 
purchase before September 1, 1987, 
you will receive a ftee carrying 
case valued at J69.95. 

Data Display is available at com- 
puter stores everywhere. For the 
dealer located nearest you call . . . 
1-800-582-2580. Within California, 
call 1-800-582-0852. Ask for 
Ext. 600. 
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COMPUTER ACCESSORIES CORPORATION 

The Leader Irt Computer Components. 

IBM and APPLE are registered trademarks of Intematonal Business Machines and Apple Computer Inc. mpectively. 















It takes four of theirs to display the 
same spreadsheet as one Amdek 1280. 


Now, Lotus 1-2-3 and Symphony can be even easier 
and quicker to run. Because Amdek’s 1280 graphics 
subsystem displays up to four times more spreadsheet 
than a standard IBM monochrome or compatible 
monitor. 

For incredibly vivid resolution, the Amdek system 
puts 1280 X 800 pixels on a big 15" white phospher CRT. 


There are a total of 11 modes. What’s more, the 1280 
provides complete monochrome and color graphics 
compatibility. 

Price? The Amdek 1280 monitor and video board cost 
only $999. So, if you work with Lotus, CAD or desktop 
publishing, Amdek's 1280 graphics subsystem is clearly 
your best buy. 


The Amdek 1280 provides 1280(H) X 800 (V) resolution with these software packages: 


GENERAL PC SOFTWARE 

Lotus 1-2-3 
Symphony 
FC-Paintbrush 



DESKTOP PUBLISHING 

Advanihx 

Ventura Publisher 

PageMaker/PC 

Frontpage 

DeskSet 

Pagemaster 

Rim Sterns 

Compound Document Processor 
Display Ad Make-up System 


COMPCTERATOED DESIGN 

AutoCAD 

Cadvance 

Drafix 1 

In-A-Vision 

Generic CADD 

VersaCAD ADVANCED 

Workview 

Procad PC 

P-CAD System 



Clearly the finest in monitors. 


1901 Zankcr Road, San Jose, CA 95112 
Phone; 408/436-8570 FAX: 408/436-8187 


IBM to»r«slMer«4 iratfrautRaf iMvnaulMaal BnahM^a ItocBtoeaCop. 
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GRAPHICS SYSTEM TOOl^ 

MS-Windows 

GEM 

MetaWindows 

HALO 

KEEPC 









$40000 


$ 89 ^® 


If the features are the same, 
which word processor 
would you buy? 


Celebrity packs lots of 
value Into word processor 
. . . superb Integrated 
features put Celebrity 
at the top of 

Its class, 99 

PC March 10, 


This is the good new-s you've been 
waiting for. Cclebrin "' has all the 
features of high priced word processors 
for less than one fourth the cost. 

Excellent Word Processing 
Cclcbrit)' gives full word processing 
capabilities plus the abilitv' to create 
your own commands and to perform 
functions with keystroke, command 
name or menu options. Work in up 
to 4 windows simultaneously. Move, 
transpt)sc, copy and delete by word, 
line, sentence or paragraph. 

What You See Is What You Get 
There’s no second guessing with 
Cclcbrin’. You get the same text and 
format on the printed page that you 
see on the screen. 

Easy To Learn and Easy To Use 
For the infrequent user there is no 
need to remember special keystrokes. 
Celebrity can operate in plain English. 
With Celebrity’s tutorial and help 
screens, you can save hours of training 
time. For the power user we've built 
in kcj’stroke short cuts, macro and 


command file capabilities. Cclebrin'. You 
won’t outgrow it. 

Extra Bonus 
Cclebrin' includes a speller and 
thesaurus by Merriam-U’ebster and 
a full function calculator for business, 
.science and programming. Plus an 
appointments and reminder calendar, 
a file cabinet capabitin^ and a forms 
and reports sv’stem that includes mail 
merge functions. 

You Can’t Lose 
With its low price, frill features and a 
30-dav money back guarantee, Cclebrin* 
is too gxxl to pass up. At only S89.95, 
you can buy enough copies of Cclebrin’ 
to cover all your home and office word 
processing needs. Available for IBM® 

PC', XT, AT and compatibles. 256K. 

For immediate response call toll free 
to order 

1-800-272-GOOD 

In Texas or for information call 

214 - 239-6085 
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Please send me Cclebrin'! 

# Copies Price lotal 


X $89.95 > 


Add Shipping + S 7.S0 

Texas residents addSS.Sl sales tax per copy. 

TOTAL 

□ Check □ Monex- larder 

□ AMEX DVIS.^ □ MasterCard 

Account # 

Expires 

Name 

Company 

Street Addre.ss 

Cit}' 

State 

Phone 


. Zip . 


Signature . 


POOD) 

5CK=TUJpne corsp 

^5429 LBJ Freeway, Suite 720 IXillas. TX 7524^ 
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Mhmcribe's three full-height hard disk drives are built like tanks, with heavy die-iast enclosures 
and strong, cast-aluminum frames. The 6032 (left) offers 26 megabytes of storage and the 6085 
(right). 71 megabytes. The 6053 (center) is an Editor's Choice. It offers the best performance for 
the money and operates more tfuietly than the competition. 


may also mean longer disk drive life. 

With this much speed, the HH 1050 will 
be equally at home in an AT as in a PC or 
XT. For that matter, it should work well in 
an 80386-based machine, should you de- 
cide to upgrade at some time in the future. 

Miniscribe Corp. 

Someday I fear that the Selective Service is 
going to reactivate my draft number and 
tell me that I'm allowed to take my com- 
puter and one hard disk of my choice along 
into battle. Deciding whether to stay and 
fight or move to some obscure tropical is- 
land might be difficult, but choosing a disk 
drive to take would be simple — Mini- 
scribe. Quiet, lightning-quick, and built 
like C5-A transporters, these disk drives 
have it all. 


ciaFACT FILE 


Miniscribe Coq). 

1861 Left Hand Circle 

Longmont, CO 8050 ! 

(303)651-6000 

Miniscribe 6032 

List Price: $563 

Capacity: 26 Mbytes. 

Siae: 5'/4-inch ftill-hei^t. 

In Short: Although perhaps bulky for its ca- 
pacity. the Miniscnbe6032*s high-speed per- 
formance and low noise level make it a great 
chmce for AT-type machines. 
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Miiiiscribe6053 

List Price: $639 

Capacity: 44 Mbytes. 

Siae: 5'/i-inch full-height. 

In Short: The Miniscribe 6053 may repre- 
sent the best price/performance value avail- 
^le today. Throw in quiet operation and rug- 
ged construction, and it sets a market 
standard. 
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Miniscribe 6085 

List Price: $955 

Capacity: 71 Mbytes. 

Size: S'/4-inch full-height. 

In Short: A large-capacity, very high speed 
hard disk drive, the Miniscribe 6085 can un- 
leash the true potential of AT-compatible 
systems. Quiet operation ar>d low price 
sweeten the pot. 
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Although the disk drives sent for review 
were assembled in the United States. Mini- 
scribe Corp. also has a plant in Singapore 
producing other products. Miniscribe’s 
product line consists exclusively of hard 
disk drives, both 3'/2-inch and SlA-inch. It 
is now also manufacturing hard disks 
mounted on plug-in boards. 

When 1 first opened the box of test 
units. I thought I had three of the same 
model. The only indications that they 
weren't identical were the model numbers. 
The resemblance is more than just superfi- 
cial. the only differences being the number 
of recording platters and read/write heads. 
In every other aspect, they are the same. 

In contra.st to many other hard disk 
manufacturers' product lines, in which 
smaller disk drives are often saddled with 
lower-performance designs, the technical- 
ly advanced features of Miniscribe’s high- 
speed 7 1 -megabyte drive are carried over 
to the 44M and 26M units as well, giving 
them outstanding performance for their ca- 
pacity. 

The Miniscribe 6032 26-megabyte 


drive has three read/write heads, the 44- 
megabyte Miniscribe 6053 five, and the 
7 1 -megabyte Miniscribe 6085 eight. All 
three write to 1 .024 cylinders per magnetic 
surface, and all u.se servo-voice-coil head 
actuators. 

The Miniscribes share a very heavy die- 
cast disk drive enclosure that's firmly 
mounted (through robber isolation bush- 
ings) to an uncommonly robu.st. cast alu- 
minum full-height frame. A number of 
ribs are cast into the disk drive housing, 
presumably to reduce transmission of head 
actuator noise to the outside world. On the 
bottom of the as.sembly is a single board 
with all of the circuitry packed rather tight- 
ly. Although it’s fairly well assembled, 
there are a couple of wire jumpers soldered 
between 1C legs that cheapen its appear- 
ance a bit. 

Put any of the Miniscribes into a high- 
speed AT clone, connect the cables, and 
turn on the juice, and you'll quickly see 
just how terrific they are. All three were 
right at the top of the class in terms of 
speed. As expected, the larger the disk 
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How would you 
describe the ideal 
personal computer? 

□ IBM® compatible with 5 
and 360k double-sided 

□ “Mouse;’ featuring poin 
graphics and windows | 
software included). 

□ Priced under $800 incli 
monochrome monitor 

□ Hassle-free set up and 

□ Complete in the box. 

B'ALL OF THE ABOVE. 

• “Mouse” with software • Digital Research, 
desktop, GEMpaInt, DOSPLUS, Basic 2 • MS 

• 512k Memory, IBM^ .compatible • Paper wl 
mortochrome monitor (16 grey levels) • Optio 
RGB color monitors (16 colors) • Tilt and 
swivel monitor stand • PC-XT — style key- 
board • Joystick port • Speaker with volume 
control • Serial and Parallel ports • 3 PC-con 
patible, full-size expansion slots • Quartz Rei 

• 16 bit 8086 processor (8 MHz) • 360KB dou 
drive • Optional Second Floppy drive or 20MI 
manuals • CP/M-86 Software compatibility • 
color graphics software • Expandable to wor 
vironment for multl-tasking. 

GIBM (8 IhB registered trademark ot Intematiortal Busiitess Machine Corp. Untt pictutad with cptlortal RGB Cokx Mcnitor. 

'■GEM Is a ragistersd trademark of Digital Resoarch, Inc. 

Intaoduciiig the AMSTRAD PC1512. 
It's all of the above. 

AMSTRAD The pre ferred personal computer throughout Europe is now in America. 
AMSTRAD The ideal “Family-friendly” computer 

Vtfeitch for a 
nationwide 
advertising 
program on the 
PC1512 to debut 
in both technical 
and consumer 
publications 
throughout 1987 


Sola us ngant. vtdixk Inc. 
1S15 Hairlaon Rd. 
Longviaw. TX TSeOe 

zieagr-MSS 

bi Texas t-aOPZZZSdZO 




i12k memory 
disk. 

t and select 
:$500 FREE 

jding 

operation. 
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ONLYORCHID 
GIVES YOU SO 
MANYWAYSTO 
TURBOCHARGE 
K ENGINES. 


With Orchidls family of turbos, you 
can get the performance you bou^t 
a computer for in the first place. Light- 
ning spreadsheet reca/nilations. CAD 
screens that rcflienerate in a flash. And 
large data bases that sort without 
putting you to sleep. 

ORCHID'S TURBO FAMILY 



GET THE EDITOR'S CHOICE: 

Tinylkirlio 286r 

The TinvTlirbo 286” supercharges 
your XT to run three tivies faster. Yet 
itis so small it takes up only half a slot 
in your computer. .lust two reasons 
why PC Magazine named it the 
Editork Choice. 

f TinyThrbo 286 gives you a high level 

of compatibility. Siyou can run soft- 
ware like Lotus and Windows— with EGA 
graphics, EMS memory, or networking 
cards-at AT speed.Yim can even go 
back to your PC^ regular 8088 chip, 
which remains in the system, giving 
you 100% hardware compatibility. 

ADD AWESOME PERFORMANCE: 

PCturbo286er 

For power users, the front runner 
tixlay in accelerators is clearly the 
PCturbo 286er It revs up to times 

faster than an XT, or up to .2 times 
AT speed— giving you the world’s 
fastest screen I/O. Plus the PCturbo 
286e comes factory equipped with I 
Megabvte of fast RA.M, expandable 
to2. 



M3U: 

$ Time.i 
ATSpeed 


The PCturbo 286e is also a power- 
ful tool for developers and systems 
integrators. With features like an 
optional 10-MHz 80287 math chip, and 
coprocessing software for concurrent 
foreground/background tasks, the 
PCturbo 286e lets you build minicompu- 
ter-like performance into standard PCs. 

MOVE YOUR AT UP TO 386 
HORSEPOWER NOW: 
Jel386r 

Me a look today at the price/ per- 
formance leader in desktop computing: 
the Jet 3867 Depending on the applica- 
tion, itk up to three tinm faster than 
an AT. And twice as fast as some high- 
performance minicomputers. Yet you 
don’t have to buy an expensive 386- 
based computer to get this kind of 
horsepower. 

More importantly, the Jet 386 uses 
next generation technology, the 80.386 
microprocessor. So you can run all of 
the current software for the AT now, 
and 386 soft- 
ware too. Add 

a Jet 386 to Kiwfcaitte: 

your AT today, fi..5 Time.’: XT Speed 
and you can 
extend the 
life of your 
investment- 
fora fraction 
of the cost. 


FROM THE COMPANY 
THATSTARnDITAU. 

Orchid introduced the first turbo for 
PCs, and has since become the number 
one supplier of PC accelerators. Fbr 
details on our full line of accelerators, 
graphics, networks and multi function 
cards, call(415)683-0300 
today. Or contact your d V 

local dealer. ^ ^ 

Ti<f>Tu<te28dPCMto786*QndJM386are ^ ^ 
*a0«na1aolOr(MTKtinciO9yAliflih»r 
preduo nomas miradt'no'laolVwv 


2BG: 

3 Times 
XT Speed 


_ 8Muaaiboo(ria400 

OCOmO€H/Sprii«'S7 


OKCHID 


3xAT 6.5xCT 


3xXT 
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drive, the quicker it was at writing a file. 
This is due to the greater number of mag- 
netic surfaces, allowing more data to be 
written before the head assembly had to 
move. 

On the subjective side, all three Mini- 
scribes were quieter than most other disk 
drives during normal operation. Programs 
such as the benchmark tests, which require 
a lot of head movement, produced a sub- 
dued clicking sound — noticeable but not 
distracting in the least. Also as expected, 
the greater head mass of the larger drives 
produced a trifle more noise than the 
smallest. Only time can tell if these disk 


■ A quick check of the 
mail-order ads shows the 
three Miniscribe products 
reviewed here to be 
among the cheapest disk 
drives available. 


drives will have any long-term reliability 
problems, but I have no reason to think 
they will. And should you decide to up- 
grade to a higher-performance computer in 
the future, it’s comforting to know that you 
won’t have to spring for a new hard disk 
drive at the same time — they’re unlikely to 
put a damper on the performance of any 
system. To put the frosting on the cake, a 
quick check of the mail-order ads shows 
the three Miniscribe products reviewed 
here to be among the cheapest disk drives 
available. Just pick the capacity that meets 
your requirements or the price that fits 
your budget. 


DISK FORMATS MADE EASY 

Storage Dimensions’ SpeedStor makes hard disk installation a breeze. 


O ne of the most difficult problems 
encountered when installing a hard 
disk in an XT or AT arises when the drive 
parameters (number of cylinders, heads, 
or precompression) do not match one of 
the types contained in the system ROM 
or SETUP program, 

IBM wisely allowed for this by leav- 
ing drive type 15 undefined, but putting 
the proper configuration into the lottery- 
backed CMOS RAM on those systems 
can be a major headache. Rarely is soft- 
ware for this purpose provided with mail- 
order drives. You can do it yourself with 
an intimate knowledge of assembly lan- 
guage programming and a few hours 
with the IBM technical reference man- 
uals. A BASIC program that pokes the 
correct values into the CMOS memory 
segment might also work. 

A much better solution exists in the 
form of SpeedStor, Version 4.02, a hard 
disk integration utility program from 
Storage Dimensions. This well-docu- 
mented, comprehensive package makes 
installing just about any hard disk cur- 
rently available a breeze. 

Running the program couldn’t be 
simpler — boot the computer with a EXJS 
disk, insert the SpeedStor disk, and type 
Install. Go have a Dr. Pepper and when 
you come back in half an hour or so, the 
drive will be formatted and ready to roll. 


The Install batch file runs both the 
low- and DOS-level format programs, 
installs a device driver at the root directo- 
ry level, and modifies the CONFIG.SYS 
file to include the device=hardisk.sys 
pointer to that driver. 

Extensions to the installation batch 
file can be executed at the command line 
level to install a second drive or to set up 
a partition larger than the normal 32- 
megabyte DOS limit. 

By default, SpeedStor will format a 
disk drive under the 32-megabyte capaci- 
ty as a single DOS drive (drive C: for the 
first drive and D; for the second). For 
drives of higher capacity, the program 
formats the drive as a number of logical 
device names, each of equal drive capac- 
ity. In other words, a 42-megabyte drive 
will be formatted as two 21 -megabyte 
drives assigned names C: and D:. 

In the event that the installation batch 
program does not meet your needs, the 
main program (Hardprep) can also be run 
from a menu-driven mode, allowing you 
to select drive characteristics manually. 

With all of the input/output going 
through the device driver, it would not be 
unreasonable to expect performance to 
suffer, but that just didn’t prove to be the 
case. The fastest AT-compatible drive at 
hand ran benchmark tests with no appre- 
ciable difference from the numbers ob- 


Mfact file 

SpeedStor 
Stcxage Dimensions 
981 University Ave. 

Los Gatos, CA 95030 
(408)395-2688. 

List Price: $99; semiannual updates, SIO. 
Requires: DOS 2. i or later. 

In Short: A comprehensive, well-docu- 
mented (»Dgram fcM* configuring hard disks 
to run with PCs. 
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tained with the drive installed in the con- 
ventional manner. 

If all this weren’t enough, SpeedStor 
includes a number of advanced hard disk 
diagnostics features, such as tests of the 
controller, a seek test, read and write 
tests, and bad track lockout. A partition 
editor also allows you to change the size 
of existing DOS partitions. The only neg- 
ative aspect of the package is that the disk 
is copy protected (just when we thought 
that was coming to an end). At $99, this 
program can save hours of grief for those 
with nonstandard hard disk require- 
ments. Updates are published approxi- 
mately every 6 months and are available 
to registered users for only $10. 

— Frank Bican 
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Rodime Inc. 

The land of the Loch Ness monster and 
those wonderful whiskeys might be the last 
place you would expect hard disk drives to 
be manufactured, but Rodime does indeed 
call Scotland home. 

Rodime claims to be one of the largest 
hard disk makers in the world, but until 
very recently that was a well-kept se- 
cret — its products were sold without labels 
to OEMs who added their own name to the 
product. They are now distributing their 
product to dealers and mail-order firms un- 
der the Rodime name. 

It was Rodime. in fact, who invented 
the little 3 '/’-inch hard disk drive now 
found on a plethora of card-mounted hard 
disk systems. When problems started 
cropping up with the CMI drives originally 
packaged with IBM's AT, the 33-mega- 
byte Rodime RO203E was one of the only 
replacement units available that met 
IBM’s disk drive specifications. It remains 
a suitable (and popular) choice for those 
systems today. 

The husky disk drive housing uses ev- 



F A C T 


FILE 


Rodime Inc. 

901 Broken Sound Pkwy. 

Boca Raton, FL 3343 1 
(305)994-6200 

Rodime RO203E 
List Price: 5695 
Capacity: 33 Mbytes. 

Size: 5'/4-)nch tuil-height. 

In Short: An IBM PC AT-specification disk 
drive with a pafticuiatly quiet and ingratiating 
nature. While breaking no new performance 
ground, it makes an excellent choice for day- 
toslay use. 

ciRCLEsiaONreADenaRvicEcimo 

Rodime RO3055 
List Price: 5995 
Capacity: 44 Mbytes. 

Size: 3t6-inch half-height. 

In Short: Quite simply, the fastest, quietest, 
most compact hard disk drive tested. Its di- 
minutive size allows installation in any sys- 
tem. and the peifortnance levels are far ahead 
of the needs of an AT. This disk drive should 
work beautifully with the high-speed 80386- 
based machines now appearing. 
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Rmlime's RO3055 fleft) is a half-heighi gem, whose performance and incredibly high quality make 
it an easy pick for Editor's Choice. The full-height RO203E is very big and may be difficult to 
install, but once ensconced in the drive bay it is a smooth and capable performer. It won't set any 
speed records, but for average use it works with no problems. 


ery bit of space provided in the full-height 
standard — a bit of gentle persuasion was 
required to fit it into the opening of a PC’s 
Limited AT system. Beneath the disk 
drive housing are a pair of circuit boards, 
each with a somewhat-lower-than-usual 
component count. A tiny additional board 
is mounted on the front of the disk drive 
and covered with a copper shield to pre- 
clude leakage of radio-frequency interfer- 
ence signals. 

Both the spindle-drive motor and the 
head-stepper motors were physically larg- 
er than any of the other disk drives that we 
tested. The mass of the motors may ac- 
count for the very low heat levels — even 
after a full evening of being powered up. 
An added bonus for a band-stepper-driven 
head assembly is a solenoid-controlled 
lock for the stepper motor. This mecha- 
nism prevents the heads from being acci- 
dentally dragged across the platters if the 
disk drive is moved about. 

Performance figures were typical of 
many disk drives aiming at the A'T replace- 
ment market. They were adequate, and 


certainly up to IBM’s specifications, but 
not exceptional. 

In everyday operation, however, the 
Rodime RO203E proved to be one of the 
most pleasant of the bunch. 1 had the op- 
portunity to use it for several weeks before 
I had to return it to its rightful owner, and it 
was with some reluctance that I pulled it 
out of the AT clone. It’s very quiet and vir- 
tually vibration-free, far different from 
some of its voice-coil-driven brethren. 

At the very last minute, Rodime 
shipped an RO3055 44-megabyte 3 '/z-inch 
drive for review, and it was well worth the 
wait. We’ve all heard the cliche that good 
things come in small packages, and the lil- 
liputian Rodime is proof positive. 

The visual impression of the RO3055 is 
rather like that received when first hoisting 
a fine (jerman 35mm camera — quality is 
the bottom line. The precision die-cast alu- 
minum disk drive housing is attached to an 
equally fine mounting frame. On the bot- 
tom of the unit is a single, petite circuit 
board built almost entirely with the latest 
surface-mounted devices on both sides. 
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Electric Pencil PC . 

Simply the Best Value in Wordprocessing Today 


Fith as many 
features as 
wordprocessors 
selling for 10 
times the price, Electric Pencil PC 
was designed to be sophisticated 
enough for the professional 
user yet simple enough for the 
beginner. Our “Quick Start 
Guide” will have you writing, 
editing, and printing in less 
than 20 minutes. Once you 
have the basics, any of 500 
functions are available with a 
simple key-stroke. The on-saeen 
help and extensive tutorial 
windows are like having a 
manual on disk. 

There may be only two 
methods left for writing: a 
no. 2 pencil or the power of 
Electric Pencil PC. You’ll be 
impressed with this full-featured 
wordprocessing system at a 
revolutionary price ... we 
guarantee it! 


• SuppomD()S2.0(orhi^)direaor>$ttiioure« Onscreen 
underlining & twld with monochrtxne ( colon on color monlior) 

• Sec screen, lot. underiined. bold & marker colors t All 
prompts in English (no cods or numben) • Recover last delete 
from cut and paste buffer • Built m disk file recover' • 
Definable function keys • All "wordprocssing keys " are usri • 
Osigned c^woally fv the IBM PC & compatibis • Definable 
screen wid^ • Embedded printer control commands • 
Automatic character translation • Repeat kinction • 
Chain disk fils when printing • Append fils in memory • 
Indude file from disk within text • Verify option with & 
out • Cenifflng • Conditional paging and page numbering • 
Remark command in text • Print any pan of text or range of 
page • Over 80 individual on line help windows • DOS or 
expandedkeyboardbufiff* Toggle between mam alternate text 
fils • optional ASGl file save load • Parallel & serial dnven 
(RS'252) • Pause command In ten • Single word spell 
check • Cusmmize dictionaiy • Auto-leam & coma 
misqiellings • Build "specific dictionans • Auto 
hyphenation, user defined • Dvorak. French. Gennan& Spanish 
ksboard drivers • Automatic file backup • Runs on floppy a 
hard disk • Keyboard macros • Automatic key entry Bis • 
Simple 1 or 2 key command strucnire • Mutapte search & 
replace fimctlons • User timed auto-Ble save • 270page2color 
manual • Split screens (up to 6) • Right fustlfkaiion • 

• in. disk availible • 

l?f PRINT PREVIEW TO SCREEN 

Ef" FULLY MENU DRIVEN 

^ 100,000 WORD DICTIONARY 

EXTENSIVE ON SCREEN 
TUTORIAL WINDOWS 

[/ NOT COPY PROTECTED 

^ WORKS WITH ANY PRINTER 

[/ MULTI-LINE HEADERS 
& FOOTERS 

RE-DEFINE ENTIRE KEYBOARD 

WINNER OF THE GOLD MEDAL 
& PROGRAM OF THE YEAR 
AWARD, CREATIVE 
COMPUTING MAGAZINE 


For Taas Orden or Additional Information Call (2li) 234*8466. 
Mail in yotff order today or. kir immediate shipment. 

CALL TOLL FREE 

1 - 800 - 445-9004 

Special Offer 




ss 


Shipping and 
Handling 


25.000 Word Medical Dictionary Optional S19-95 

COD'S welcome. Please add an additional (3-00 COD fre. On all foreign 
orders, shipping cost Is assumed by the buyer. 

DEALER INQUIRIES UILCOME 


ELECTRIC SOFTWARE CORPORATiON 

9230 MARKVILLE DR. DALLAS. TEXAS 75243 
CIRCLE 318 ON READER SERVICE CARD 
MLMMl'M HARDWARE REQIIREMENTS 
laM-PG'XT/AT or compatibles and Tandy 1000/1200. 128K 
memory, one disk drive. PC-DOS. MS-DOS 2.0 or higher. 

Odor or monochrome monitor 

MS-DOS is a trademark of MicroSofi Corp lEM and PC-DOS 
2.0 are registered trademarks of Iniemaiional Busines 
Machine Corp. Tandy is a registered trademark of Ihe Tandy 
Corp Bectric Pencil PC. F^ncil Tutor and PC Proofreader 
are registered trademarks (d Electnc Software Coip. 


MONEY BACK GUARANTEE 

Bectric I^cil PC is unconditionally guaranteed for 30 days 
(les shipping) There is a (10.00 restocking 
if the disk envelope seal Is broken. 
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The only holdover from older technology 
is the socketed ROM chip. 

Describing the Rodime RO3055 is a 
wonderful pastime, but using it is the real 
joy. No disk drive tested faster or quieter 
than this one, period. It zipped through the 
benchmark tests faster than neutrinos 
through a vacuum. 

In normal operation, the disk drive will 
never remind you of its presence with un- 
toward noise, in fact, I had to put my ear to 
the case to make sure the critter hadn’t 
gone belly-up during the seek test on the 
iBM advanced diagnostics disk, one of the 
noisiest operations yet devised. 

The only reservation I have is the sig- 
nificant amount of heat generated by the 
disk drive during extended use. It was very 
warm to the touch after a couple of hours. 
This is likely the result of Jamming so 
many components into such a small space. 

With its small size and Herculean per- 
formance, the reasonable price of the Ro- 
dime RO3055 is a real treat. If Leica were 
to build a disk drive, this would be it. 

Seagate Technology 

Seagate Technology claims to be the lead- 
ing manufacturer of 5 '/ 4 -inch hard disk 
drives, and with over 5 million installed to 
date, there seems no reason to doubt it. 

Founded in 1979. Seagate employs 
15,000 people worldwide, with most of its 
manufacturing done in Singapore and 
Bangkok. 

The first Seagate disk drive we looked 
at was the ST4038. a full-height drive with 
a 3 1 -megabyte capacity that is assembled 
in Singapore. 

Seagate construction quality appears to 
be a bit above average. The cast aluminum 
disk drive housing is mounted at all four 
comers to an exceptionally sturdy (and 
consequently heavy) stamped steel mount- 
ing bracket. AT-style mounting rails are 
attached with Torx screws, rather than the 
more-common Allen or Phillips types. 
Plan on going deep into the toolbox if you 
need to remove them . 

The disk drive unit is sandwiched be- 
tween two neatly made circuit boards 
stuffed with a higher-than-usual number of 
components. At any rate, everything re- 
mained cool to the touch even after being 
powered up for several hours. 



Seagate Technology is synonymous with harddisk drives, and with good reason. Its ST238. priced 
at S3 10. is a low-cost classic and winner of the Editor's Choice nod for its price and above-average 
performance in XT situations. For your AT. the 30-megabyte ST4038 is another good choice. At 
$575 land perhaps lower with a little shopping around), it's a true bargain. 



FACT 


FILE 


Seagate Technology 
920 Disc Dr. 

Scon-s Valley. CA 95066 
(408)438-6550 

Seagate ST403K 
IJst Price: $575 
Capacity: 31 Mbytes. 

Size: 5'/4-inch full-height. 

In Short: A perfect choice for installation in 
AT-dass computers. Somewhat high on low- 
frequency vibration but low on noise, it is 
quite unobtrusive in everyday operation. 
OnCLE 6840N READER SERVICE CARD 

Seagate ST238 
List Price: S3I0 
Capacity: 21 Mbytes. 

Size: 5'/4-inch half-height. 

In Short: Higher-than-average perfor- 
mance. pleasant operation, and generally tow 
mail-order prices make this disk drive a fine 
choice for your XT or PC. Combine it w ith an 
RLL controller bi>ard. and you'll have 30 
Mbytes of storage at a 20-Mbytc price. 

: g<~LgM30NPEADE3S£aV!CECAHD 


Primarily intended as a replacement for 
the IBM PC AT or any of its many clones, 
the Seagate ST4038 performs almost iden- 
tically to the CMI drive originally sold 
with the AT. Both sequential and random- 
access tests were comfortably within 
IBM’s specifications for the AT. For the 
latest crop of 12-MHz AT compatibles, 
though, it might be a bit slow. 

During testing, the big Seagate drive 
was actually more amusing than obtrusive. 
Normal disk drive operation was accom- 
panied by generally quiet operation and 
low vibration levels. 

The fun started when the PC Labs head- 
seek-intensive benchmark tests or ad- 
vanced diagnostic programs were run. Ap- 
parently, the head actuator is of relatively 
high mass, and programs requiring it to 
move far often caused the drive and any- 
thing around it to move. While we were 
running the seek test on the IBM advanced 
diagnostics disk, the Seagate ST4038 
made not just the computer sway to and 
fro. but even the desk it rested upon . It was 
enough to rattle the ice cubes in a glass sit- 
ting upon the desk. Thankfully, this (or 
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any other) disk drive probably won't be 
called upon to run such demanding soft- 
ware very often. 

The Seagate ST238 is one of the com- 
pany's most popular and versatile prod- 
ucts. A lightweight, half-height package, 
the smaller Seagate will be perfectly happy 


■ Performance is also a 
strong point of the 
Seagate ST238. It was 
consistently faster 
than any of the other 
low-priced 2 1 -megabyte 
disk drives tested. 


in transportable computers, as well as PCs 
andXTs. 

Rather than having the usual configura- 
tion of a head-stepper motor mounted on 
the side of the disk drive, the Seagate 
ST238 uses a pancake-style stepper motor 
mounted on the bottom (and indeed, partly 
enclosed by the disk drive housing). Be- 
cause of this, the disk drive runs quieter 
than most during programs that require a 
lot of head seeks. 

Performance is also a strong point of die 
ST238. It was consistently faster than any 
of the other low-priced 2 1 -megabyte disk 
drives tested, enough so that it wouldn't 
bring an AT to its knees if installed in one. 

Storage capacity of the Seagate ST238 
might confuse you a bit if you just look at 
the mail-order ads. Many list it as a 30- 
megabyte disk drive, but that's because 
they often package it with a run length lim- 
ited (RLL) disk drive controller board. Tlie 
different data encoding scheme utilized by 
RLL controllers allows drive capacity to 
typically increase by 30 percent. Seagate 
assured me that this disk drive is particular- 
ly well suited to RLL boards, a claim some 
others can't make. With their low prices 
and capable performance, it's easy to see 
how Seagate disk drives became so popu- 
lar with rc users. 


Tandon Corp. 

For the past 1 1 years, Tandon Corp. has 
been supplying both floppy and hard disk 
drives to the microcomputer community. 
More recently, it has begun manufacturing 
XT- and AT-compatible systems and card- 
mounted hard disks under its own name. 

The Tandon TM9755AI will appeal to 
speed demons looking for 42 megabytes of 
storage space crammed into a half-height 
mount. Inside the little disk drive ate three 
platters of mgged plated media and a tech- 
nically advanced servo- voice-coil head as- 
sembly. The single circuit board on the 
bottom was uncommonly well made and 
component-sparse, bettered only by the 
smaller21-megabyte Tandon. Rubber iso- 
lation bushings keep vibration from the 
head assembly to a minimum. 

In terms of sheer speed, this lightweight 
disk drive packs heavyweight perfor- 
mance. It ranked with the best in terms of 
access-time and file-writing benchmark 
tests. Regardless of its small size, it would 
be perfectly at home in an AT-class com- 
puter, particularly when you consider that 
the half-height frame would rest comfort- 


ti^FACT FILE 


Tandon Corp. 

405 Science Dr. 

Moorpark. CA 93021 
(805)378-6081 

TuidonTM9755Al 

List Price: SI. 550 

Capacity: 42 Mbytes. 

Size: 5'/4-inch half-height. 

In Short: A high-speed disk drive with am- 
ple storage space within the half-height en- 
closure, its overall performance is slightly 
marred by a faiiiy high level of noise from the 
head actuator assembly. 


CIRCLE an ON READER SERVICE CARO 

Tandon TM9262AI 

List Price: S520 

Capacity: 21 Mbytes. 

Site: 3'/^-inch half-height, mounted in a 
frame for 5 'A-inch t^ienings. 

In Short: The perfect hard di^ to add to a 
portable computer, it will work equally well 
in XT- or PC-compatible systems. The 
drive’s low noise levels mdie it a pleasure for 
extended use. 

CIRCLE ni ON %AOER SERVICE CARD 





The Tandon TM9755AI (right) is a half -height speed demon with a formatted capacity of 40 
megabytes. Despite its small site, it would be at home in an AT-class machine. The fM9262AI 
( left) has a surprise inside: a J'/i-inch hard disk drive mounted on a frame that fits into a 5 'Mnch 
drive bay. It is designed for use in PC- and XT-compatible machines. 
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Dont Pay 
For Another Form! 



The Ultimate Forms 
Generator & Manager™ 
EZ-Forms Executive 


Never be without the perfect fonn again. Have 
purdtase orders, invoices, expense forms, appli- 
cations. or any of over 101 popular, pre-designed 
forms instantly with just a few keystrdces. And 
you can modify or customize any form easily with 
on-line help. Or design your own forms effortlessly 
and put your local typesetter on welfve. Make 
boxes, symbols, combs and unique graphics with 
ease. EZ-Forms also helps you “fill it out" error 
free. 


• Now with spreadsheet style math, database 
merge, chain/increment fating! 

• Easy to use -even the “boss” can use it! 

• Create custom forms from scratch -like a pro. 

• Context, sensitive on-line help/tutorial. 

• Beautiful manual - written in “English!” (But 
you1i probably never need it ) 

• Power features include: text wrap, auto-number- 
ing. walk around grains, shading, block opera- 
tkms (copy. move, delete), read-to/write-from 
disk, import/export forms, clear overlay 
for pre-printed forms, boldfacing, underlining, 
super/subscript italics, double sized, compres- 
sed. user custom print attributes. ETC! 

• EZ-Forms Executive requires 384K, DOS 2. 1 
or later, mono or color monitors. Siq)ports all 
popular printers. Not copy protected. Ten day 
satisfaction guarantee! 


Only $89 Complete! 

Aixi that includes manuals, telephone sui>- 
port & shipping. (Add $5 for UPS 2nd day air 
or foreign orders. TX residents add 7.25% sales 
tax ) VisaMCVAmerExChedts accepted. 

To Order Call NOW: 
1.800-338.1959-6*1. 403 
H; 1-713-338-1959 -etf. 403 

For information including site licensing and dealer 
orders, call l-TlS-mZZSS. 

£ZX Corp.. 403 NASA Road 1 East. 
Webster(Houston). Texas 77598 
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ably in the scJdom-used hard disk drive 
space beneath the floppy disk drives. 

In everyday use, the Tandon 
TM9755AI is a little noisier than the com- 
petition. The disk drive assembly is topped 
by a thin aluminum plate that allowed 
much of the head-motion noise to escape 
into the room. The sound was rather 
scratchy and unpleasant. Stamping some 
stiffening ribs into the top would likely 
eliminate much of the noise. 

1 wasn't able to find a mail-order listing 
for this product to check the real-world 
price, but the manufacturer's suggested re- 
tail price seems a mite out of line with the 
competition. 

Now forget about the 42-megabyte 
Tandon. and let's start fresh with the com- 
pany's smaller 2 1 -megabyte Tandon 
TM9262AI disk drive, because this one 
was unique among all those tested. 

This 5'/4-inch half-height disk drive 
isn't really a SVi-inch unit at all. Rather, 



"ilp E D 1 T 0 R • S 
Mji CHOICE 


• .MiiiLseribe 6053 
. Rodime RO3055 
. Seagate ,S1'238 



Most every drive reviewed here has 
some appealingfeature to recom- 
mend it. Add to this vast differences 
in performance , price, and physical 
characteristics, and the choice of a 
clear winner should become some- 
what fuzzy, but that didn't happen. 
The Rodime ROS055 uYi5 so fast and 
quiet that the others never stood a 
clumce. Its jewel-like precision and 
tiny package only add to the charm. 

If physical size isn't a consider- 
ation, the Miniscribe 6053 offers the 
best performance for the huck, with 
quiet operati(fn and tanklike con- 
struction thrown in to make it just 
that much nicer. 

The Seagate Sl'lSS is Just the 
ticket for those on a limited budget, 
and no apologies need be made for 
the better-than-average perfor- 
mance. 




■ With smaller, low- 
mass components to 
move around, the 
TM9262AI was just about 
the quietest mail-order 
disk drive tested. 


it's a 3'/2-inch disk drive fitted into a frame 
designed to fit into a S'A-inch mounting 
space. It's odd-looking at first, but it seems 
to work quite well. 

Compared with many of the full-height 
drives in the test, the 3 '/’-inch assembly 
appears almost toylike. But like the larger 
members of the group, the little Tandon 
houses the disk drive mechanism in the fa- 
miliar die-cast aluminum case. The equal- 
ly small single circuit board holds the few- 
est components of any disk drive tested. 
This may also account for the drive re- 
maining cool to the touch after running for 
several hours. Don't be misled by the baby 
Tandon's small size, however, because it 
is perfectly capable of holding its own with 
the big boys. In terms of benchmark tests, 
it was one of the slower drives in the 
group, but still well above the standards set 
by IBM for use in the XT. 

With smaller, low-mass components to 
move around, the Tandon TM9262AI was 
just about the quietest mail-order disk 
drive tested, second only to the accident- 
prone CMI in the original IBM PC AT. Vi- 
bration from the head actuator assembly 
was virtually nonexistent. It's unlikely that 
you'll ever be aware of this drive in normal 
operation; that's certainly a desirable attri- 
bute. 

The very low weight, durable plated re- 
cording media, and low power consump- 
tion make this disk drive an excellent 
choice for installation in a transportable 
computer. JS 

Frank Bican is a departmental computer 
resources supervisor at a Cleveland medi- 
cal center. 
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ssnnoN. 

1HE NEisnmoN 

DESIGIED10 IMPROVE 
THEPERFEaNElWORK. 



SSIaHon's tiny fxilprint (14" x 14" xT) means more space and less clutter on a user's desk. 

Two years ago 3Com introduced the first network optimized server. 
Today 3Com introduces the first network optimized workstation. 

With 3Station we’ve significantly increased the performance and produc- 
tivity of 3System by putting technology to work for you. 

SStation is easy to use and offers better performance and reliability than 
using adapted PCs on your network. 

And its high performance 80286 microprocessor and 1Mb main memory 







O 3Com Corporation 1987. 3Com and 3S€rver are registered trademarks and 3Station and SSystem are trademarks of 3Com Corporation: Hercules is a registered trademark 
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Use 3Com s lOl-key, AT compatible 
keyboard or any other AT compatible 
keyboard 


provide up to 35% more memory for your 
applications than adapted P(^. 

This makes SStation the optimized 
workstation 


for business 
productivity appli- 
cations such as database, 
spreadsheet, business graphics, 
and word processing. 
SStation’s built-in EGA graphics, Ethernet adapter, 
I/O and memory increase performance and make 

installation easy 


Ybucanusemonochrome 
Onduding Hercules), (XA or EGA 
monitors uilEjStalion. 


because there are 

no cards, jumpers or switches. "Ybu can 
install SStation in minutes rather than the 
hours you need to adapt a PC. 

SStation’s single board design with no 
moving parts also provides more reliability 
than an adapted PC. 

And the best news of all? 

When you use SStation in a SSystem, 
you can realize significant cost 

savings, up to 50% per user, 
compared to adapted PCs or 
multi-user micros and minicomputers. 
So with SStation’s price and 
performance, why use adapted PCs on your network? 

When the future is SStation. » 

For your nearest SSystem dealer, or more 0^#OI 1 1 

information, call l-800-NET-3Com. WNNHCGROUP SV5TIMS 






SStation works with your choice ofrnonitor and keyboard. 



of Hercules Corporation: IBM PC/AT is a registered trademark of International Business Machines Corporation; Ethernet Is a registered trademaric of Xerox Corporation. 
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The SAS System 

Power Behind Every Window. 


If you've been “window shopping” for software 
that’s both powerful and easy to use, take a look 
at the SAS* System for Personal Computers. It's 
got everything you’re looking for...and more. 



I Eas* of uso. The SAS System has 
ready-to-use procedures for every kind 
of analysis and report— from simple to 
advanced, preformatted to customized. A built-in 
menu system and on-line help guide you through 
the procedures. Special windows let you define 
titles and footnotes for reports, check the 
characteristics of your data, change function 
key definitions, and keep notes. 



2 ConiMCtivityi With the SAS System for 
personal computers, you get a built-in 
link to your host SAS System. You can 
download corporate data; develop, test, and 
run applications on your PC; or move data and 
applications back to the host for execution. Plus 


the SAS System reads data from any kind of file, 
including dBASEIIf dBASEIIIfand Lotus* 1-2-3? 



3 lnt*gration. The SAS System runs on 
mainframes, minicomputers, and personal 
computers so you only have to learn one 
software system no matter what hardware your 
company heis installed. And as your needs 
grow, the SAS System grows with you. We’re 
committed to supporting all the capabilities 
of our mainframe software system for your PC. 
Whether you license one product or several, 
you’ll enjoy the same high-quality software, 
training, documentation, and support we’ve 
offered for 10 years. It’s all part of our site 
licensing plan. 

Call or write us today. 

SAS Institute Inc. 

Box 8000 □ SAS Circle 
Cary, NC 27511-8000 
Phone (919) 467-8000 
Fax (919) 469-3737 


The SAS System runs on the IBM PC XT and AT, IBM 
370/30xxy43xx and compatible machines. Digital Equipment 
Corporation’s VAX'* and MicroVAX II, "* Data General Corporation’s 
ECLIPSE* MV series, and Prime Computer, Inc-'s 50 series. 

Not all products are available for all operating systems. 

SAS is the registered trademark of SAS Institute Inc., Cary, NC, 
USA. dBASEII and dBASEIII are registered trademarks of 
Ashton-Tate. Lotus and 1-2-3 are registered trademarks of Lotus 
Development Corp. Copyright O 1967 by SAS Institute Inc. 

Printed in the USA. 
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SYSTEM 

INTEGRATORS: 

Hard Disks with All the Extras 


D eciding where to get your high-ca- 
pacity hard disk is just as important 
as choosing which one to buy. A 
bad choice could leave you high and dry 
with a disk that doesn't do what you had in 
mind, and with no one to call if you run 
into trouble installing or using it. 

One answer is to purchase a high-ca- 
pacity disk package put together by a sys- 
tem integrator. System integrators, or sub- 
system houses, as some companies prefer 
to be called, buy bare-bones hardware 
from disk manufacturers, add improve- 
ments, and then make the complete pack- 
age available to dealers and end users. 

Those improvements can include added 
hardware, software, better installation 
manuals, extended warranties, and toll- 
free telephone technical support. 

Exactly what makes up a particular 
package really depends on the application 
the package is designed for. Systems inte- 
grators try to understand what a user 
needs, what he wants to use a high-capaci- 
ty disk for, what kind of environment the 
product will be used in, and for what kinds 
of applications. 

Ideally, system integrators are careful 
about which fixed disks they choose to 
build their packages around. They avoid 
manufacturers who have a poor reputation 

'Ihen you buy a hard disk drive from a system integrj 
you get a pmlMge that may include mounting hardware, a 
and .'m/port. But does the additional cost pay off h 
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or who haven’t been around long enough 
to establish a track record. Drives are test- 
ed when they’re received from the manu- 
facturer, and any that are mechanically 
flawed or that don’t meet the integrator’s 
own performance standards are quickly 
weeded out. 

The components the integrator adds to 
the drive are also carefully tested. But. 
more importantly, they’re designed from 
the outset to match the drives they’re sold 
with. Most integrators control the entire 
process by manufacturing their own con- 
troller cards and developing their own soft- 
ware. 

The matched fixed disk drives, control- 
lers, and software are tested together be- 
fore they’re packed, and integrators make 
sure those tests reflect realistic conditions. 
For instance, packages are tested in differ- 
ent PC models and in major compatibles 
using different operating systems. They’re 
also tested with various applications and 
environments, such as networks, to guar- 
antee that they’ll not only work but will 
also provide the level of performance you 
expect. 

Developing their own hardware and 
software also means that system integra- 
tors are able to give more capability than 
you could get by matching components off 
the shelf. The software, in particular, tends 
to include utilities and supplementary disk 
operating systems that provide a high de- 
gree of control over a high-capacity disk. 

All of the integrators currently commit- 
ted to the IBM PC market have a wide 
product line. Based on their understanding 
of user needs and common applications, 
they’ve done the basic shopping for you 
and have assembled packages that can 
handle the majority of situations. 

If you don’t want to take a chance on 
overbuying, but suspect your storage 
needs might increase, don’t worry. Some 
of the integrators offer upgrade policies 
that allow you to buy a small drive now 
and get credit for the amount you paid if 
you trade up to a larger unit. They also 
handle complementary storage media, 
such as tape backup systems that are 
matched to the disk drives they cany. 

Installation can often present some dif- 
ficulties. Most systems houses try to carry 
products that are installable in a few min- 
utes by a dealer, or in a very short lime by 


even an inexperienced user. Many of the 
companies handle the installation problem 
by taking care of the more odious tasks, 
like low-level formatting, before the drives 
leave the warehouse. All of them take 
pains to supply installation and user’s 
manuals that redly increase the likelihood 
that you’ll install everything correctly the 
first time. 


■ Integrators realize 
that unless they come 
through with reliability 
and support, they 
won’t attract customers. 


The manuals tend go beyond what’s 
available from drive manufacturers. Since 
integrators try to anticipate the issues and 
problems that might come during the in- 
stallation of a drive, they are careful to 
walk you through the process of installing 
the equipment and preparing it for use. 

Support Support is one of those mag- 
ic, much abused words in the PC products 
industry. Unless you’re a wide-eyed inno- 
cent, you probably think of promises of 
support as so much propaganda. But sys- 
tem integrators absolutely have to provide 
adequate support, because they depend on 
their reputations to bring in customers. 

The market for IBM PC fixed disks has 
become very competitive. It’s not hard to 
find a dealer or mail-order house that can 
give you a similar product for less. Integra- 
tors realize that unless they come through 
with reliability and support, they won’t at- 
tract customers. 

Hence the general attitude among sys- 
tem integrators is that any problem you 
may have installing or using their package 
is their responsibility, not just their deal- 
er’s. Most of them have toll-free 800 num- 
bers that you can call for technical support 
and staff those lines with trained personnel 
who can answer a wide range of equipment 
and applications-related questions. 

The support they’re able to give reflects 


their attitude about putting together prod- 
ucts that fit the way you want to use them. 
System integrators realize that most prob- 
lems people have installing and using their 
equipment stem from the operating system 
arid applications they’re using, and not 
from mechanical problems with the hard- 
ware. 

You also get support in the form of an 
extended warranty on the package you 
buy. Disk drive manufacturers typically 
give their customers — dealers and mail-or- 
der houses — 12- to 18-month warranties. 
But the warranty you get from the dealer is 
usually shorter, often 90 days. System in- 
tegrators typically provide a full I -year 
warranty on their products. 

Guaranteeing service and reliability 
costs money. You can expect to pay more 
for a package put together by a system inte- 
grator than you would for a similar product 
that goes directly from the manufacturer to 
a dealer or mail-order house. The higher 
price is the cost of ensuring that the prod- 
uct you get won’t give you any problems. 
But the higher price is also making system 
integrators harder to find. Lower-capacity 
fixed disks for IBM PCs have become a 
consumer commodity where the competi- 
tion is based exclusively on price. 

System integrators don’t compete on 
that level and have virtually abandoned 
that end of the market. Many integrators 
see the trend continuing into the high-ca- 
pacity, high-performance disk drive mar- 
ket and are leaving that end also. 

At present, only four companies are 
committed to supplying system integration 
for the IBM PC fixed disk market: 

IDEAssociates, based in Billerica, 
Massachusetts, is a major distributor of a 
wide range of PC hardware and software 
products. 

Sysgen is a major packager and distrib- 
utor of storage media, including disk and 
tape drives. The company is located in 
Milpitas. California. 

Mountain Computer, headquartered in 
Scotts Valley, California, also concen- 
trates on packaging disk drives and other 
storage media. 

Tandon Corp. differs from the other 
system integrators. The Chatsworth, Cali- 
fornia, company is a major manufacturer 
of disk drives, and has chosen to act as an 
integrator for its own products. 
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The following reviews cover disk pack- 
ages that the manufacturers feel are repre- 
sentative of their product line. 


IDEASSOCIATES INC. 

IDEAssociates 
Diskit A30 

The first impression you get when you 
open the box of the IDEAssociates’ Diskit 
A30 30-megabyte fixed disk for the AT is 
that somebody forgot to pack something. 
All it contains is a full-height. 5 '/ 4 -inch 
disk drive, data cable, and an installation 
manual. But looks are deceiving, because 
you're really getting a lot more than just 
what’s in the box: what you’re getting is a 
lot of preparation and backup from the 
folks at IDEAssociates. 

That becomes obvious when you slip 
the A30 into the AT. Installation is a 
breeze. All it takes is about IS minutes to 
slide the disk drive into place, connect the 
data and power cables, and then configure 
and format the disk with your standard 
IBM software. 


The whole installation process is de- 
scribed in the manual. The manual is ge- 
neric, applying to all of IDEAssociates’ 
disk drives, and appears to cover the ma- 
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IDEAssociates Diskit AJO 
iDEAssociates Inc. 

29 Dunham Rd. 

Billerica, MA0I82I 
(617)663-6878 
List Prfce; $1,035 

Type; 30.Mbyle fuil-height, S'A-inch hard 
disk for the AT. 

Inciudes; Hard disk, data cable, 
installation manual 

Manufacturer: Seagate. This is a Seagate 
ST-4038. 

Requires: No special requirements for AT- 
compaiibles. 

Warranty: I year limited from 
IDEAssociates. 

In Short: A true AT-level ftxed disk that's 
easy to install and built to take abuse. 
Prorated 4- year upgrade policy from 
IDEAssociates allows upgrade with credit 
for the original cost of the disk drive. 

CIRCLE 181 ON READER SgnviCECAHO 



The 30-megahyte IDEAssociates Diskii AJO comes with a unique upgrade policy that gives you 
credit worth the price of the drive when you upgrade to a larger model. 


jorily of the situations you’re likely to tun 
into when installing a drive. Even the 
phone number for technical help at 
IDEAssociates is easy to find. The in.struc- 
tions for the A30 are complete and well il- 
lustrated. 

IDEAssociates did not, however, iden- 
tify their drive types according to their 
model numbers. So it’s necessary to call 
the technical support number before you 
can get the right information into the AT’s 
setup program. 

Anyone planning to install the A30 in 
an AT clone could ran into some problems 
with the fixed disk’s address. The address 
is governed by a jumper and pins at the rear 
edge of the drive’s circuit board and comes 
set up as drive I for an AT. Some clones 
require an address of 0 for the first drive, 
so the jumper needs to be changed. 

Unfortunately the instructions for set- 
ting the jumpers are hard to understand and 
really don’t furnish enough of the informa- 
tion needed to work out any unusual instal- 
lation problems that can come up. The il- 
lustrations were identified by 
IDEAssociates disk type, which didn’t do 
much good, and the drawing for the A30 


didn’t match the pin setup on the disk 
drive. 

My day was saved by a very competent 
technical support person. He was able to 
handle questions about the major compati- 
bles like the Compaq and AT&T off the 
top of his head, and he gave enough back- 
ground information about the way the 
drive is set up to make puzzling out any 
other clones easy. 

Once installed and turned on, the A30 
really shows its stuff. It’s a quick, power- 
ful di.sk drive that performs at least as well 
as the stock IBM PC AT drive. The drive 
runs cool and is reasonably quiet. 

The servo motors that move the heads 
around may have been overdone a bit, 
though. They’re powerful and, in situa- 
tions where tracks are being changed rap- 
idly, literally push the drive around: drive, 
AT, and desk all shook to the shifting of 
the heads. 

The last two invisible features that 
IDEAssociates stuffs into the A30’s box 
arc a full I -year limited warranty and what 
looks like a foolproof way of making sure 
that you get enough fixed disk to cover 
your needs. If you think you might out- 
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grow the 30-megabyte capacity but don’t 
want to pay extra right now for too much 
fixed disk storage space, you can buy the 
A30 and IDEAssociates will give you full 
credit for a hardware upgrade: 100 percent 
in the first year, 75 percent in the second, 
and so on. 


MOUNTAIN COMPUTER INC. 


Mountain FileSafe (62 
MB) for the AT 

The search for hassle-tree installation is 
not going to end with Mountain Comput- 
er’s FileSafe 62-megabyte fixed disk for 
the AT. That’s a shame, because this drive 
has just about everything else you could 
want. It’s well built, it operates about 
twice as fast as the IBM standard for AT 
drives, and it has excellent partitioning 
software. 

But there’s Just no way you can install it 
right the first time. 

The problem is the manuals. They’re 
incomplete and poorly organized. For ex- 
ample. regarding physical installation, the 
basic message is to read your IBM Installa- 
tion and Setup manual and to remember 
that what you see there isn’t going to match 
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Mountain FUeSaTc (62 MB) for the AT 
Mouniain Computer Inc. 

300 El Pueblo Rd. 

Scons Valley, CA 95066 
(408)438-6650 
Ust Price; $2,395 

Type: 62-Mbyte full-height, 5'/4-inch hard 
disk for the AT. 

Indudes: Hard disk, data cable, mounting 
tails and hardware, full-height faceplate, par- 
titioning and utilities software, installation 
and software manuals. 

Manufacturer: Maxtor Corp. This is a Max- 
tor XT 1085. 

Requires: 256K RAM. DOS 3.0 or later, 
IBM Advanced Diagnostics diskette, IBM 
AT manuals. 

Warranty: I year limited from Mountain 
Computer. Inc. 

In Short: A fast, well-built, very-high-ca- 
pacity drive that’s also very difficult to in- 
stall. 

CinCltieBONnEADEHSEnVXXCAHD 



The Mountain FileSafe {62MB ! hard disk drive is based on the Maxtor XT 1085 drive. The package 
includes a full complement of hardware accessories and software support. 


the equipment you’re installing. Even so. 
that part only takes about 5 or 10 minutes. 

rest of the installation can take for- 
ever. depending on how good a detective 
you are. Basically, what you have to do is 
patch DOS 3. 10, low-level-format the disk 
drive, and then partition the disk and for- 
mat the partitions. 

All that information is in the Utilities 
Manual. Ifsjust not in the right order. Fol- 
low the directions, and you’ll have to re- 
peat a lot of the steps because phrases like 
“before you attempt to . . .’’ tend to pop 
up two sections too late. 

Even if you read the manual first and 
take notes before you start installation, the 
process is a long one — at least an hour, 
most likely two. Low-level formatting 
takes time. It took 2 hours of detective 
work before I could do it correctly and in 
the right order. 

On the plus side, once you master the 
Utilities Manual, you have all the informa- 
tion you need to set up the FileSafe (62 
MB) for just about any conceivable situa- 
tion, including network file storage. 

If you get hopelessly confused, there is 
no reason to panic. The Utilities manual 


has a thorough troubleshooting guide. 
Moreover, the section starts with the 
phone number for Mountain’s helpful 
technical support people, who are very 
sharp and knowledgeable about the com- 
pany’s line of products. 

Once the FileSafe (62 MB) is up and 
mnning, it’s easy to see that the basic prod- 
uct is a good one. The drive operates quiet- 
ly and smoothly, without vibration, 
though when the heads change tracks it 
does make a low chirping sound that some 
people might find objectionable. The drive 
also gets a little hot, but that isn’t so unusu- 
al for a fixed disk drive as big as this one is. 

The software is complete and versatile. 
It can give you complete control over the 
disk drive and the ability to configure it just 
about any way you need to. One nice and 
useful feature is that you can partition the 
disk into up to 10 volumes of different 
sizes if you need to. 

Overall, if you’ve got the determination 
and the patience, the FileSafe (62 MB) is 
worth the effort. As for the installation in- 
structions, maybe sanity testing should be 
mandatory for the people who write those 
manuals. 
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Living with a computer was simple when you 
only had a printer. But once you added a 
modem and several other devices, life became 
more complex. You seemed to spend more time 
changing cables, activating switches and 
altering settings than you did working with 
your computer. 

Now there is an alternative ... a MainStreet 
data controller from Newbridge. The controller 
takes care of your peripherals while you take 
care of business. 


Available in two models for use with up to 48 
connected devices, MainStreet controllers let 
you transform your independent computers and 
peripherals into an integrated desktop network 
which concentrates, directs and manages the 
flow of information from your desktop. You and 
your co-workers can share information, 
peripherals and other computing resources. 

And, to make your life even easier, your 
desktop network is surprisingly affordable. 


See us at ICA, Booth 2469 NEWBRIDGE 


Networks for all ... big and small 

Newbridge Networks Inc. •ISSTS Park Center Road, Suite 160, Hemdon, VA 22071 (703)834-3600 •TIM West Jefferson Ave. 
Suite 106, Lakewood, CO 80235 (303) 986-3600 •Newbridge Networks Corporation 1051 Baxter Road, 

Ottawa, Ontario, K2C 3P2 (613) 726-1601 •Nerobridge Networks Limited 22 Welsh Street, 

Chepstow, Gwent, UK NP65LL Tel. 02912 6896 

Newbridge; MiinStreet end the Newbridge logo are trade marks of Newbridge Networks Corporatlm. Copyright 1987. 
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■ SYSTEM INTEGRATORS 


Benchmark Ifests: 
System Integrator Disks 


T he fastest drive in the BIOS DISK 
SEEK, the Tandon TM9755AI, gives 
you AT speed in an XT drive, making it 
our EdHoris Choice of the packages from 
systems integrators. But most of the 
other disks turned in respectable 
performances, too. 


Relative Times 

(Ratio: IBMPCAr204«lbytedriva-100) 



Random read 


liindon TM9262AI 
Ihndon TM9755AI 
IBM PC AT 20-Mbyta drive 
Syagen Matched Pair 70 
IDEAsaoclatea OtakH A30 
Mountain RIaSafe (62 MB) for the AT 


Random write 
Sequential read 
Sequential write 
Sequential oeate 
BIOS Disk Seek 
DOS Disk Access 


Pffofimmcw Timws 

(THTtes given in seconds except where noted) 

DOS 

Disk Access 

(milliseconds) 

BIOS 

Disk Seek 
(milliseconds) 

Sequentlsl 

crssts 

Ssquentlsl 

writs 

RIe Access 

SequentisI 

resd 

Rsndom 

writs 

Rsndom 

resd 

1MonT1l9262AI 

115.32 

94.20 

12.47 

18.97 

10.42 

28.96 

23.21 

IkndonTMOTSSAI 

43.70 

27.24 

12.12 

18.62 

10.06 

22.10 

16.15 

IBM PC AT 20-Mbyte drive 

43.50 

37.35 

9.39 

20.36 

8.73 

17.30 

10.25 

Syagen Matched Pair 70 

43.26 

39.55 

9.16 

22.13 

3.06 

22.31 

14.27 

lOEAssociates Oiskit A30 

42.90 

37.43 

10.15 

10.20 

10.05 

17.88 

11.49 

Mountain RleSafe (62 MB) for the AV 

36.76 

40.79 

10.17 

10.22 

10.06 

15.79 

9-47 


nisst ootad not be completed without arrors. 


The DOS Disk Access benchmark lest measures the 
time it takes to do a rarxlom sector read using DOS. 
DOS buffers are set at 3 artd the interleave factor is left 
at the drivers defaUt setting. This test adds DOS's over* 
head to the BIOS artd hardware times. The test pro- 
gram performs the sector read 1,000 times within the 
DOS disk partHion. The average resuN is shown in 
milNseconds. 


The BIOS DIek Seek benchmark test measures the 
time H takes to do a rartdom seek using the disk's ROM 
BIOS. The lest result includes minimal software over- 
head arid may not parallel the manufacturer's claimed 
average access time. The test program performs 1,000 
seeks. The average result is shown in milliseconds. 


The RIe AcceM benchmark test measures the time it 
takes to sequentialty create and write a 256K-byte data 
file using record lengths o< 512 bytes arvl 4K bytes. The 
test program then performs a series of operations; a 
sequential read of the same file, a random write, arid a 
random read. 
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Mittfawinftt m /mtrnmilM 
Hwss piiajgiB IS W6 anB iS^jn 
Oto IMiM M lUS)’ gCEti IS 1 ^ 


NETWORK 


LiueryonVi 


Indadt 


WotdAll Fea\ 


Microsoft. Word 




Word Processing Program 


l)t'skli >i> hihlishiij l! Siiit iktd 


• Built-in Outlininl 

• Whuhminn / 

• huwlihU' .S/Zwi 


• Six'llwfi (‘Inrki'r A Tliusnunn^ 

• Math Bnp’ssinii 

• Miiil Mrf'i’r Supixul 




tiluiiui.Bnnv\\ini 


• and ^^(‘(liilfSl;^niliml 

ahd Much Much More! 

FOR R LIMITED TIME ONIY RI: 


lolcsalc) 


Other Fine Microsou ' Products 
Jbraiiable Through iVefivorir. 

-W?/irffmvH|t(’n»littj»-Kminiinin’iil $55:06' 

Chart Business (iniplm s 151.98' 

Moasr j 112.20' 

QiiickBa.’dc V'en^inn iM 55.08' 

C Compiler j 244.80' 

Excel For Hu* MiuhiUosIi 201.45' 

Word S.O For lh«yAla< inlosh 209.10’ 

FU0it SimulatorjvoY Hu* it)lo.sh 27.54 


For IBM. Personal Computers 
and Compatibles 


•|M' N«Mw<»rh MrmHtTs pay jusi K''» atHivr ih 
plus $2..^0 shipping All prices refln-i a 3*" < 
All prices siibjiM-^io change and all prodiicl* 
to availabilily. / 


MICRfi>SOFT 

hlcroeoft Mouse 

•>* 


m 

f; 


Lb 






-ready to run 



Price includes 

• Monochrotne arntwr monitor 

• Mono vidoo card 

• 360K dbk drive 

• 256K tnemoTY 

• Turbo mode indicator liglit on CPU 

• Bult-in game port 

• Hardware reset 

• MS DOS 3.2 

• GW BASIC 

• Printer port 

• Word processing, spread sheet and data t 
software 


• 10 blank floppy disks 

• One year fanited warranty 

• Kay lock for sacurity 

• Hard ifisk accass ight 

• AT styla keyboard 
» RAM expandable to one megabyts on mother 

board 

> Keyboard selectable clock speed 14.77/8 MHz) 

> 8 expansion slots 

> Clock calendar with battery back-up 

> FCC approved 

*44000 


PRO/88 Turbo 




f i‘ t’ I* !• r 1 11 
I f I r I t 1 1 1 1 r r « 

I I r r I 1 t r t « « i::; 

I I t I I I t j 1 1 I * 

I r\: 


PRO/88 


• 360K disk drive 



'f ' I ’ I ' l' «' «’ l' »’ l' l' 


PRO/286 • 2BB speed 

• 200 watt power supply 

• One year imited warranty 

• Kay bck for security 

• Hard disk access light 

• AT style keyboard 


• 256K memory 

• 1 year imited warranty 

• 4 layer mother board 

• SO-day money back guarantee 



Monitors 

Samsung 

12 ' amber 

with swivel base 

99.00 

Amdek 310A 

145.00 

RGB Color 

1 3 " hi. res . 

349.00 

EGA Color 

13 ' EGA monitor 

549.00 

Video Cards 

Color Graphics Card 
with printer port 

69.00 

Color Graphics Card 

59.00 

EGA Card with 25Gk . 

269.00 

Mono Video Card 
with printer port 

65.00 

Mono Graphics Card 
with printer port 

69.00 


Disk and Tape Storage 


Floppy Drive- height 99.00 

20 Meg HO w/controller 399.00 

30 Meg HO w/controller 499.00 

Tape Back-Up 424.00 

1 200 B Internal Modem 1 49.00 

Add-on Cards 

RS232 Card 29.00 

Printer Card 19.00 

Hard/FioppY Disk Controller, 

all on one card 199.00 

Multifunction Card/384k memory 
Floppy Cont., Clock/Calendar, 

Serial and Printer Ports and 

Game Port-plus up to 384k 99.00 

AT Add on Cards Call 


Printers 

Cannon A40 

80 cot. 140 cpsw/NLQ 328.00 

Cannon ASS 

132 col. 180cpsw/NlQ 599.00 

Fujitsu 2200 

132 col. 220 cpsw/NLQ 695.00 

Fujitsu 2100 

60 col. 220 cps w/NLQ 495.00 

Printer Cable 

10 ft 15.00 

Local Area Networks 

D-link Network Interface 395.00 

D link Starter Kit 790.00 

D-Link Cluster Kit ... 60.00 

Remote Boot ROM . . 50.00 

Novell Emulator 150.00 

Screen Monitor 150.00 


PC Engineering is owned end operated by registered professional engineers 
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Outside Texas 

1-800-8434581 


Inside Texas 
and 

Technical support 

1-214-276-1603 


MasterCard, VISA, 
American Express 
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SYSGEN INC. 

Sysgen Matched Pair 70 

Sysgen’s Matched Pair 70-megabyte fixed 
disk and controller looks like it could be a 
universal high-capacity package for the 
IBM PC market. The Matched Pair is de- 
signed to work in both the XT and the AT, 
and the controller card is able to take on a 
piggyback controller for a streaming tape 
backup system. 

The drive package consists of a full- 
height 70-megabyte fixed disk, a full- 
length. standard-height controller card, ca- 
bles, partitioning software, and an instnic- 
tion manual. 

Installation is straightforward and is 
helped by a succinct manual — at least if 
you’re installing it on an XT. Tbe manual 
was written for the XT. and AT installation 
is handled indirectly in the appendices. AT 
users should read the manual all the way 
through and take notes before they start. 

An unusual feature for AT users is the 
fact that the controller card is meant to be 
installed in the AT as well as in the XT. 
Doing it right requires moving the AT's 
own floppy and fixed disk controller over 
one slot; otherwise, the Matched Pair 70’s 
cables don't have any way to get to the disk 
drive. 

The biggest problem with installa- 
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Sy.sgen .Matchi'd Pair 70 
Sysgen Inc. 

556Gibni!lar Dr. 

Milpitas. CA 95035 
(4()S) 26.^-441 1 
I.Lsi l►rice: $3,495 

Type: 7()-Mbyte full-height. 5*/4-irwh hard 
disk drive with nuiicbcd controller card for 
the AT. 

Includes: 70-Mbyte disk drive, full-length 
controller cord, software, cables. m<Hiniing 
hardware, instruction manual. 
.Manufacturer: Toshiba. C'ontnillcr and 
software by Sysgen. 

Requires: 192K RAM. XT or belter ptwer 
supply. DOS 3..t ITT later, full length slot fi>r 
conimlleron b^ith XT and AT 
Warranty: 1 year limited. 

In Short: A great idea gone wrong. The 
drive generates far Uk) much heat. 
^•’f>‘-:>-6490NRUU3ERSfcitVK;:ECAftD 



The Sysgen Matched Pair 70 hard disk system includes a full-length, standard-height controller 
card, cables, partitioning software, and an instruction manual. AT users will he surprised to learn 
that the controller card can be installed in the AT as well as in the XT. To do so. however, requires 
some complex adjustments to the operating system. 


lion — and ihe manual — i.s that the PC's 
operating system has to be modified before 
it will work with the Matched Pair 70’s 
controller; If DOS 3.10 or later is being 
used in an AT, it has to be patched. How- 
ever, this is presented so far back in the 
manual that if you're following it along, 
step by step, you'll have to backtrack and 
redo some of the installation. 

Installation on an AT took approxi- 
mately an hour. Most of that time was 
spent making the adjustments to the oper- 
ating system, running Sysgen's BIOS 
physical formal of the disk, and partition- 
ing the disk. 

A call to the technical support people at 
Sysgen was prompted by some confusion 
on running the physical formal. The tech- 
nician was very helpful and didn't have to 
search for the answer. Unfortunately, Sys- 
gen made getting in touch unnecessarily 
difficult by not printing the 800 number in 
the user's manual. 

The Matched Pair 70’s disk drive gives 
the impression of being a good performer. 
It’s quiet, doesn't vibrate, and doesn’t 
make any noise when the heads change 


■ The Sysgen drive 
runs hot. Not hot enough 
to warn you of a 
problem, but hot enough 
to melt circuit chips. 


tracks. Its overall performance is faster 
than IBM’s standard for AT drives. 

All that was fine, until the circuit board 
on the bottom melted. 

The drive runs hot. Not hot enough to 
warn you of a problem, but hot enough to 
melt circuit chips. Running this unit in any 
personal computer absolutely requires a 
steady stream of air on all sides of the 
drive. If the breeze is cut off or even if the 
drive is run with the cover off the PC. it’s 
likely to fail. 

The drive probably shouldn’t be in- 
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Tandon is the only major hard disk rmmufaciurer that acts as its own integrator, and the results of 
its scheme are successful. The 40-megabyte TM9755AI drive (right) is named an Editor's Choice 
for its quiet and efficient operation and its half-length controller card that fits in an XT short slot. 
The TM9262AI (left) is Justus good, though half the size. 


stalled in clones whose hard disk bay has a 
shelf or any other obstruction that will cut 
off air to any part of the drive. Somehow, 
$3,500 seems loo much to pay for a fixed 
disk you have to blow on just to keep it 
running. 


TANDON CORP. 

Tandon TM9262AI 
(Integrated version) 
Tandon TM9755AI 
(Integrated version) 

In the world of fixed disk system integra- 
tors. Tandon Coip, is unique — a major 
disk drive manufacturer that has chosen to 
act as its own integrator. The drives are 
also available without controllers from 



e4^fact file 

Tandim TM9262AI (Intcfp^ted Yrnkm) 
Tandon Corp. 

20320 Prairie St. 

Chatsworth, CA 9131 1 
(818)993-6644 

List Prke: S68S 

Type: 20-Mbyte half-height. 3'/2-inch hard 
disk for the XT. 

Includes: Hard disk, half-length controller 
card, mounting hardware, half- and full- 
height faceplates, installation manual. 
Manufacturer: Tandon Corp. 

Requires: fXDS 2.0 or later. 

Warranty: 1 year limited from IDEAsso- 
ciales. 

In Short: A high-quality, easy-to-install 
drive. 

CIRCLE Ma ON READER SERVICE CARO 

Tandon TM97S5A^^^5P^^^ 
(Integrated vernon) 

Tandon Corp. 

20320 Prairie St. 

Chatsworth , C A 9 1 3 1 1 
(818)993-6644 

List Price: SI. 725 

Type: 40-Mbyte half-height. 5 '/4-inch hard 
disk for the XT. 

Includes: Hard disk, half-length controller 
card, c^les. mounting hardware, manual. 
Manufacturer: TaiKlon Cotp. 

Requires: DOS 2.0 or later. 

Warranty: 1 year limited from Tandon. 

In Short: it’s fast. It's easy to install. It's an 
AT-level drive for the XT. 

aRCLEMTON READER SERVICE CARO 





mail-order houses (see ‘‘Cut-rate Con- 
tenders" in this issue). 

Tandon apparently has introduced 
some consumer product practices to the 
production of its TM9262AI 20-megabyte 
and TM9755AI 40-megabyte internal 
fixed disks for the PC-XT, The result is a 
pair of high-quality, easy-to-install. has- 
sle-free disk drives. 

The worst thing you can say about Tan- 
don‘s TM9262AI 20-megabyte fixed disk 
is that the box it comes in looks like it 
should be sitting on a shelf in K-Mart, 
Don‘t let that fool you. What's inside is 
worth a good look. 

The half-height drive comes with a 
half-length controller card that fits nicely 
in a .short slot; it also has cables and a 
skimpy-looking installation manual. A 
close look at the drive and the circuit board 
shows that Tandon put some effort into 
manufacturing this fixed disk. Everything 
about it is neat and solid. 

The TM9262Ars instruction manual is 
deceptive. What you get is a sheet that 
folds out like a map, and that doesn't seem 
to say very much. The surprise is that’s all 


you'll need to get the drive up and running 
without a problem. 

Installing this drive and controller is 
simple. Plug the card in, slide the drive in 
place, hook up the cables, and then run the 
DOS FDISK and FORMAT programs. 
Total elapsed time: about 1 5 minutes. Tan- 
don saves you a lot of time because it ships 
the disk drive already low-level-formatted. 

In operation the TM9262AI proves that 
what looked like careful manufacturing 
wasn't an illusion. It's absolutely quiet: no 
hum, no vibration. Its running speed 
doesn't put it in the superstar class, but it's 
still about 30 percent faster than IBM's 
standard for XT drives. 

The only drawback to this drive is its 
limited size. Twenty megabytes is really 
too small to attract someone who wants 
really high capacity. 

Tandon’s TM9755A1 40-megabyte 
fixed disk picks up where its 20-megabyte 
product leaves off Same quality construc- 
tion. Same incredible ease of installation. 
Same superquiet operation. Same kind of 
half-length controller card that will fit into 
an XT short slot. 
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E D I T O R ’ S 
C H O I C E 


. Tandon TM975SAI 


Each of these fused disks has its own 
advantajies. Both the Sysgen 
Matched Pair 70 and the Mountain 
FileSafe (62 MB) are very-high-ca- 
pacity drives tiuil can be partitioned 
into a number of virtual disks. The 
IDEAsstuiates Di.skit A JO is a solid 
AT-level drive that is easy to install. 
Tandon s TM9262AI anil 
TMV755Alfor the XT share the vir- 
tues of .speed am! simple installa- 
tion. 

Our choice is Tandon' s 
TM9755AI 40 megabyte fixed disk 
for the XT. Comparing XT and AT 
drives may not he entirely appropri- 
ate. but the TM9755ATS combina- 
tion of .speed, capacity, ea.se of in- 
stallation, and co.st points out svluit 
you .should he getting in a drive no 
mutter what system it's for. 


Only the instruction manual is a little 
different. It's still sparse and straight to the 
point, but it conies in the form of a small 
booklet. 

Even partitioning the disk into two vir- 
tual drives was simple. All it required was 
running FDISK and FORMAT for each 
virtual drive. 

The TM9755A1 is a fast drive, running 
more than twice as fast as the IBM stan- 
dard for XT drives. That gives you the ex- 
cellent advantage of AT speed and capaci- 
ty in an XT drive. 

The only people who are going to be 
disappointed in this fixed disk are the tech- 
nofreaks who aren't totally comfortable 
unless they have to go through a lot of ma- 
chine level gyrations to get a piece of hard- 
ware to work. As for the rest of us, who 
would rather use the drive as quickly as 
possible than memorize manuals, 'Tan- 
don’s TM9755AI is the perfect high-ca- 
pacity XT disk drive. GE 


Walt Rowinsky is a free-lance technical 
writer based in Cleveland, Ohio. 



Nobody ever thinks 
of PC ^ batteries 
until it’s too late. 


Without a functioning battery, 
your computer is as good as dead. 
The battery in your PC AT or com- 
patible controls your computer's 
configuration files, real time clock 
and calendar. When the clock 
and calendar begin to fail, 
your battery’s hours are 
numbered. 

So be prepared. Get the 
best replacement battery you 
can buy. Get a TADIRAN 
battery from IBC — the high 
quality, high energy lithium bat- 
tery that is already found in 80% 
of all PC AT's and compatibles as 
original equipment. 

A unique 3 year warranty, 10 
year shelf life, and UL approval 
make a TADIRAN replacement bat- 
tery the best insurance there is. So 
don’t wait until your computer 
battery dies. Get a TADIRAN re- 
placement battery from IBC today. 



ORDER NOW! 
800/654-3790 (US) 
800/225-9359 (CA) 
Price (mly $27.50 

• Dealer inquiries welcome. 
Corporate discounts 
available. 

\ For IBM PC AT, Compaq 
L-^ 286, and all other AT 
compatibles and clones. 

^ Checks, money orders, 
and credit cards welcome. 
Add $3.00 for shipping and 
handling. 

IBC 

International Battery Corporation 

6860 Canby Avenue, #113, 

Reseda, CA 91335 
818/609-0516, (TLX 6975427+) 

IBM AT. and Compaq 286 are respective trademarks of 
IBM Corp aitd Compaq Corp. 


Call for all Six-Pack replacement batteries. 
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kSPEr 

You need the best 
not the most expensive 

Quality Vibrant and more accurate 
colors with high resolution. 

Price Lower prices than comparable 
models from other industry suppliers. 

Performance c monitors are 
compatible with IBM PC, PC/XT and 
PC/AT computers. All monitors are 
ea.sy to read and reduce eye strain. 

Reliability r/isi>EK has 7 years of 
OEM experience and is backed by a 
2 billion dollar company. All 
monitors are UL/FCC approved and 
carry a full one-year warranty. 

The best costs less at CASPEP. 


The Best 

State of the art 
Multi-Scan 
super high resolution 
TTL/Analog 
color monitor. 

CASPEP TM-5155 

Price 

Mfr's List: $799 
Display 

Band Width: 30 MHz 
Frequency: Autoscan 
15.5 KHz 
to 35 KHz 
Resolution: 800 x 500 
Signal: TTL/Analog 
Picture 

Non-glare 14" CRT 
Dot pitch: 0.31mm 


CASPER 

TW Casper Corporation 
2153 O'Toole Ave.. Suite E 
San Jose, California 95131 

(408)922-0188 

Fax:(408)922-0999 

OEM & Distributor 
Inquiries Welcome 


< AVI El. TE-.SI 54 

Price Mfr's List: $699 

Display 

Band Width: 25 MHz. 14" CRT 
Mode 1 : 64 colors, 720 x 350 
Mode 2: 16 colors. 720x200 


I .AM ■ I- HD-55 

Price Mfr's List: $399 

Display 

14" Color 

640 X 240 

High resolution 


f, AVI Cl. HP- 14 

Price Mfr's List: $ 2 4 9 

Dispiay 

14" flat screen. Monochrome 
High resolution. 1000 x 350 
Mode 18.43 KHz 


C AVI CL CM - 1288 

Price Mfr's List: $ 1 7 9 
Display 

12" Monochrome 
1000x350 
High resolution 


XT-TURBO M B 4.77 TO 8 MHz 
XT-TURBO MB 4.77 T0 10 MHz 
MULTI I/O CARD W CABLES 
CASPER 5060 KEYBOARD XT/AT 


S79 EA. 
S89 EA. 
S56 EA. 
$39 EA. 


AST 

916-362-0993 


JDRMtcro<)evices 

t-soo-sse-sooo 


EMPAC 

40e-74»-993S 


Mint Micro 
40e-43&"1977 


Kellie Industries 
1-800-4-KELLIE 


TIC 

714-666^11 


AMAX 

213-612-0993 


Golden Micro 
303-278-0200 


Uniq. Tech 
617-935-7150 


Floppy Disk Services 
609-799-4440 


American Semiconductor 
1-600-237-5758 


Q C. Distributor 
713-968-2290 


•MINIMUM ORDER 30. FOR LARGER ORDERS PLEASE CALL FOR QUOTE 


IBM PC^. PC/A'P”. PC/XT*^ are trademarks and IBM® is a registered trademark of International Business Machines Corporation. 
See US at Comdex, Atlanta Booth 4820 circle 221 on reader service card 





■ COVER STORY ■ WINN L. ROSCH 


HALF-HEIGHT 

ALTERNATIVES: 

Cartridge Systems from Iomega and Kodak 


O ne of the basic truths you probably 
learned in your first years of play- 
ing with your PC is that computer 
disks are either hard or floppy and never in 
between. According to this theory, hard 
disks are fast, capacious, and forever 
locked inside their environmentally con- 
trolled chambers. Floppy disks are the op- 
posite — slow, small, and removable. Each 
has evolved to its own purpose inside your 
PC, and each has become important to you 
and your work in its own way — hard disks 
for on-line storage and floppy disks for ex- 
changing files and backing them up. 

Mixing up disk types is not something 
an enlightened computer person would be 
likely to do. But two manufacturers, East- 
man Kodak Co. and Iomega Cotp. have 
for several years been doing exactly 
that — combining the qualities of hard and 
floppy disks and coming up with interest- 
ing blends. 

Iomega has earned a substantial reputa- 
tion and a near-fanatical following because 
of the speed and sturdiness of its Bernoulli 
Boxes. Kodak, through various divisions, 
subsidiaries, and spin-offs, has been test- 
ing the limits of floppy disk technology, 

pushing capacities first to 3.3 megabytes, , 

then to 6. No matter what you call these , ■ ' 

The advantages of half -height cartridge systems — speed, psrlliilit}', 
crash protection, and large storage capacity’ — makejimh enticing alternatives ’ 
To fU^jpy and hard disks. Iomega’s andKodak's products are 
much improved, but which would suit your needs the best? 
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products — high-capacity floppy disks, 
flexible disk cartridges, or some propri- 
etary name — the promises of their mutant 
technologies include hard disk speed with 
the portability and crash-free operation of 
floppy disks. 

Although the seeds of this crossbreed- 
ing have been successful from the engi- 
neering perspective — the products acnial- 
ly work — they have suffered from 
shortcomings. The first-generation Ber- 
noulli Box was more a Frankenstein than a 
successful offspring, a monster lovingly 
sewn together, powerful but unaware of its 
great mass. The first Bemoullis were bolt- 
ed together with nearly enough iron to hold 
a dreadnought against a typhoon. 

On the other hand, one reason the 3.3- 
megabyte Kodak floppy disks never 
caught on was that they weren't big 
enough. They quickly lost their luster 
when comparisons switched from their 
ten-to-one capacity advantage over con- 
ventional floppy disks to their three-to-one 
edge over the generally unloved 1 .2-mega- 
byte AT floppy disk drives. 

The new products from both companies 
sidestep those shortcomings. Iomega has 
cut the Bernoulli down to size, to little 
larger than an ordinary half-height floppy 
disk drive. Kodak has packed enough 
bytes into its super-density floppy disks to 
nearly regain the ten-to-one capacity lead 
over even ordinary high-density floppy 
disks. 

As a result, the two organizations are 
squared off with almost directly competi- 
tive products. Both use cartridges of 
roughly the same size — square plastic 
shells no larger than a stack of ordinary 
floppy disks — filled with nearly identical 
flexible media. Capacities, although hard- 
ly identical, are both in the traditional hard 
disk range — 12 megabytes in the ease of 
the Kodak system, and 20 megabytes per 
Bernoulli cartridge. The disk drive units 
themselves will fit nearly the same slots in 
computer disk drive bays. 

For all their similarities, however, the 
two new products have enough differences 
to make the competition both exciting and 
meaningful . On one side are greater speed , 
greater capacity, and a price to match. On 
the other are more modest capabilities and 
costs. If one winner emerges from this 
twosome, it will show where most PC us- 


ers place their values — on performance or 
the pocketbook. 

You’re unlikely to buy one of these 
hard disk alternatives wearing the name of 
its factory. Both Kodak and Iomega aim 
their products at OEMs (original equip- 
ment manufacturers) and systems houses, 
which are companies that take compo- 
nents, mate them together, test them, and 
sell them bearing their own names. 

The Bernoulli reviewed here came be- 
decked with the Tandy imprint and is 
available at your local Radio Shack Com- 
puter Store. A similar system is available 


■ The Iomega and Kodak 
products have enough 
differences to make the 
competition both 
exciting and meaningful. 


from Mountain Computer. The Kodak re- 
mains a few ticks behind in its product cy- 
cle and is now being disUibuted only to 
OEMs (and to us, of course) for evalua- 
tion. but it is intended for exactly the same 
sort of distribution. In addition, Kodak 
will sell the disk drive to end users under 
its Verbatim brand name. 

Bigger byte Eastman Kodak Co. 's 
Verbatim 12-Megabyte Internal Subsys- 
tem system appears to be the simpler sys- 
tem — the familiar floppy disk pushed to its 
limits. The foundation of the Kodak sys- 
tem is standard floppy disk technology — a 
flexible medium against which a pair of 
read/write heads physically rest, one on 
each side. The only apparent difference in 
the media is that the floppy disk itself is 
packed inside a tough plastic shell similar 
to that used by 3'/2-inch micro floppy 
disks. 

The similarity to conventional floppy 
disks becomes readily apparent if you slide 
open the protective metal door on a Kodak 
cartridge. Inside the plastic shell is the fa- 
miliar black Jacket of the ordinary floppy 
disk. That’s right — except for a special 


plastic hub, the Kodak cartridge is just a 
floppy disk that’s been put into a second 
shell. 

To achieve 12-megabyte capacity on 
that floppy disk, however, Kodak breaks 
with one aspect of floppy disk design, 
open-loop head positioning, substimting 
closed-loop embedded-servo head posi- 
tioning, a design innovation the company 
has pioneered in floppy disks. This tech- 
nique was the hallmark of the original Ko- 
dak 3.3 system, which made its first ap- 
pearance in early 1985. 

The Kodak system is based on the con- 
cept that the oxide recording medium is not 
the limit to floppy disk storage capacity. 
Although big capacities ordinarily require 
high-quality disks — for instance, with the 
1.2-megabyte PC AT floppy disk 
drive — the major limit on disk storage is 
the disk drive mechani.sm. Squeezing ever 
larger amounts of data into a given disk 
area — for instance, the surface area of a 
5 '/4-inch floppy disk — requites that indi- 
vidual data bits (or more accurately, flux 
cells) on the disk be smaller and more 
closely spaced. The head mechanism of 
the disk drive must be able to position itself 
with sufficient accuracy so that it can pin- 
point each individual bit. 

Conventional open-loop disk drives use 
stepper motors to move their heads. The 
control electronics of the disk drive sends a 
signal to the motor to move the head to a 
given place on the disk — and hopes that 
the head moves there. It has no way of 
knowing for sure where the head actually 
ends up. Consequently, the precision with 
which the mechanism is made determines 
its accuracy and resolution in moving the 
head. 

With enough ingenuity, time, and re- 
sources, a disk drive may be built with 
nearly unlimited precision — but even a 
military weaned on a $4(X) hammer might 
not be able to afford it. The alternative is to 
provide some sort of feedback (closing the 
loop) to tell the control electronics where 
the head is so that the elecuvnics can com- 
pensate for any errors. Most more-expen- 
sive hard disks use this technique. 

Floppy disks face a problem in imple- 
menting closed-loop systems, however. 
Hard disks have multiple platters, so to de- 
vote one platter to nothing but carrying 
head-positioning information imposes but 
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The $1,400 KtMiak Verbtitim 12-Mefiabyie Internal Subsystem is based on 5‘/4-inch technolofty, 
but it uses media eartrids;es 'A inch thick and spins the disk at 600 rprn. 



isBaJFACT FILE 

Verbatim 12>Megabyte Internal 

Subsystem 

Eastman Kodak Co. 

Mass Memory Division 

343 State St. 

Rochester, NY 14650 
(800)445-6325 

List Price: SI. 400; media. S50. 

Requires: DOS 2.0 or later. 

In Short: A new cartridge mass storage sys- 
tem that's a cross between flqspy and hard 
disks. Although ba.sed on S'A-inch flof^y 
disks, it nearly achieves hard disk capacities 
and speeds. 


CIRCLE $71 ON READER SERVICE CARO 



a slight penalty. But floppy disks, by their 
nature, are singular disks with only two re- 
cording surfaces corresponding to their 
two sides. Using one of them for servo in- 
formation would mean cutting data capaci- 
ty of the disk in half — not an entirely satis- 
factory solution when the initial design 
problem was to increase capacity. 

Kodak uses an alternative method of 
delivering the information needed by the 


disk servomechanism. It embeds it on the 
same surfaces used for storing data, essen- 
tially squeezing it between the data tracks. 

The system works quite simply: If the 
read/write head is properly positioned di- 
rectly on the data track, it .should be exact- 
ly in between the two servo bursts that 
straddle each track. At that point, and that 
point only, the servo signals from the two 
tracks will be of equal strength. Whenever 
the head varies from the data track, one of 
the servo bursts will be stronger than the 
other. The disk drive electronics can detect 
this change and move the head toward the 
weaker signal to compensate. With this 
scheme, the position of the read/write head 
can be controlled to within one ten-thou- 
sandth (1/10.000) of an inch, tight enough 
for multimegabyte floppy disk capacities. 

AWIDERSMILE The Verbatim 12 
drive looks much like an ordinary floppy 
disk drive that’s widened its smile. The 
disk slot is about Vt inch high to accommo- 
date the thicker media cartridges used by 
the system. 

Above the left side of the slot are two 
red LED indicators. One constantly glows 


to indicate that the disk drive is receiving a 
.supply of electricity; the other indicates 
disk drive activity, like the light on an ordi- 
nary floppy disk drive. 

Normally, you slide a cartridge through 
the slot against spring pressure. When it 
gets far enough in, the cartridge pops 
downward to its normal, in-use position. 
To retrieve the disk, you press a rectangu- 
lar push button underneath the center of the 
drive slot, which releases the cartridge and 
lets the pent-up spring pressure eject it. 
The mechanism works instantly — as with 
ordinary floppy disks, you don’t have to 
wait for the di.sk to spin down before it will 
dash out of the disk drive. 

Just in case the spring force is not suffi- 
cient to propel the cartridge far enough out 
of the slot, an inset area on the left side of 
the slot should allow even the fattest fin- 
gers to grasp the reluctant cartridge and 
pull it out. 

The top of the disk drive is entirely cov- 
ered with a printed circuit board, foil side 
up. The bottom is almost completely cov- 
ered by a protective metal shell with the 
large rotor of the spindle motor visible in 
the middle but slightly recessed. The rest 
of the mechanism, including the two step- 
per motors used for head positioning (one 
for coarse head movement, one for fine, 
trimming action), is hidden inside. 

The disk drive unit uses the SCSI inter- 
face and is completely self-contained. It 
needs only to be plugged into a SCSI host 
adapter to mate with any PC. The evalua- 
tion system supplied by Kodak included a 
5-inch-long expansion card that uses the 
XT 8-bit data bus as a host adapter. 

Installing the disk drive requires little 
more than mounting it in a drive slot like 
any other floppy disk drive, using tapped 
screw holes in the conventional position at 
the sides or bottom of the disk drive. (The 
Kodak evaluation kit contained drive rails 
for AT installation.) Plug a power cable 
and the wide, 50-conductor ribbon cable 
from the host adapter into the disk drive 
and you’re done. 

Both the host adapter and the Kodak 
disk drive allow some degree of system 
customization with jumpers (the adapter) 
and DIP switches (the disk drive), but none 
of these needed to be adjusted to bring the 
system to life. 

The evaluation implementation from 
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THE HARD FACTS OF HARD DISK CARD INSTALLATION 

What does a nontechnical person learn about computers when asked to 
install a hard disk card with no help? 


T he documentation for the Plus De- 
velopment HardCard claims you can 
be up and running 30 minutes after you 
open the box. I timed it: 35 minutes 
elapsed between the moment I pulled the 
HardCard out of its plastic wrap to the 
moment 1 read the on-screen message, 
“The hands-off installation of your 
HardCard is now completed.” Not bad. 

Installation of this product is a breeze. 
The 20-megabyte HardCard fits exactly 
where it should — in one slot. The in- 
structions and illustrations in the manual 
are straightforward and easy to under- 
stand. 

The HardCard arrives preformatted. 
You type one command, INSTALL, and 
let the HardCard do the rest. With no fur- 
ther ado it creates a reinstallation disk (on 
a floppy disk) and sets up a directory 
trtenu with 16 subdirectories. 

My one gripe about the HardCard in- 
stallation procedure is that the hard disk 
is automatically configured to boot up to 
the HardCard Directory (HCD) — even if 
you don’t want to use it. Although the 
manual does contain information on dis- 
abling the HardCard Directory, it is listed 
in the back of the manual only as a tech- 
nical tip. 


I would have preferred an on-screen 
prompt in the middle of the installation 
procedure that read , ‘ ‘ If you wish to have 
your hard disk automatically boot to the 
HardCard Directory, press any key. If 
you wish the disk to boot to the DOS 
prompt, hit Esc.” Maybe the next Hard- 
Card will have this option; it seems to be 
the only thing missing. 

Installing the HardCard in my XT was 
easy, but getting it to work with my sys- 
tem has not been . If I were to hit Ctrl-Alt- 
Del right now , I would get a controller er- 
ror message. 

The HardCard manual gets big points 
for listing all the possible error messages 
you might encounter, along with a diag- 
nosis of each situation. Sure enough, the 
manual contains the message that ap- 
pears on my screen every time I do a 
warm boot: “1701 -Controller error”. 

After checking the jumper switch on 
the HardCard (it was in the correct posi- 
tion), hitting the big red switch (which 
doesn’t produce an error message), and 
reinstalling the disk (it takes only 10 min- 
utes), I still can’t do a warm boot. 

The technical people at Plus Develop- 
ment couldn’t understand what was 
wrong. Just to be absolutely sure of a 


HardCard malfunction they asked that 1 
put the HardCard into another compu- 
ter — where, by the way, it worked per- 
fecUy. So the complications have noth- 
ing to do with the Plus Development 
HardCard and everything to do with my 
computer. I’ve consulted all the experts 
at PC Magazine, and for once they are all 
in agreement: none of them know what’s 
wrong. The latest theory is that my sys- 
tem isn’t completely standard — my non- 
IBM color monitor controller card may 
be causing the problem. 

But I’m not upset. The hard disk card 
has had an irrun^iate and beneficial ef- 
fect on my work life. Instead of the 30- 
some-odd floppy disks that I usually col- 
lect and sort through and lose in the 
course of an issue, I now have 20 mega- 
bytes of organized memory. I’m thrilled. 
And in the course of installing the card. 
I’ve learned the biggest difference be- 
tween a computer novice and an expert. 
The novice worries that he’s done some- 
thing wrong, while the expert knows that 
it’s all the computer’s fault. 

— Luisa Simone 


Luisa Simone is an executive editor ofPC 
Magazine. 


Kodak used an installable device driver 
that must be listed in the host computer’s 
CONFIG.SYS file to make the system rec- 
ognizable by DOS. No provision was 
made for booting from the Kodak disk 
drive. 

Once the device driver is installed, the 
Kodak system works just like any other 
disk drive. It’s recognized by its own drive 
letter, and most DOS commands work per- 
fectly. The exceptions are FDISK, FOR- 
MAT, DISKCOMP, and DISKCOPY, 
which will not work properly with the Ko- 
dak system (nor are they designed to). 

The Kodak disks are supplied prefor- 
matted with their low-level servo informa- 


tion already in place. In addition, for DOS 
(high-level) formatting, Kodak provided a 
proprietary program. While quite simple 
to use — it merely queries which drive to 
format and warns of the damage you’re 
about to do to whatever data might be on 
the disk — the program is time-consuming 
and requires nearly a minute per megabyte 
of cartridge capacity. 

QUICK SPIN Compared with tradition- 
al floppy disks, the Kodak system is a gen- 
uine joy. It responds nearly instantly to 
commands and feeds data to the computer 
more quickly than an ordinary floppy disk. 

The higher data speed can be attributed 


to the faster spin — 600 rpm for the Kodak 
system versus 300 for ordinary floppy 
disks — and the greater data density that al- 
lows it to read more bytes per revolution. 

Because the system uses conventional 
floppy disk technology — the read/write 
head actually touches the disk surface — it 
is subject to wear. According to Kodak 
documentation, the system is supposed to 
minimize this wear by cruising its head 
when not in use; that is, the drive motor 
keeps spirming, but the head moves a few 
tracks across the disk surface every 15 sec- 
onds so no single track receives greater 
wear. 

In addition, the disk drive shuts down 
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^ Benchmark Tests: 
Half-Height Alternatives 


W ith their mixture of floppy and hard 
disk technology, the products re- 
viewed here are designed more for the 
convenience afforded by their removable 
disks and cartridges than for sheer speed. 
The Verbatim 12-Megabyte Internal Sub- 
system is basically a big fk^y, and its ac- 
cess times reflect that technology. The 
Bernoulli Beta 20 is much faster, but still 
r>ot as fast as most hard disks. 


Relative Times 

(Ratio: IBM PC AT 20-Mbyte drive - 100) 


Performance Times 

(Times given m seconds except where noted.) 



Random 

road 


DOS Disk Access 


Flit Access 



DOS Disk Access 
(milliseconds) 

BIOS Disk Seek 
(milliseconds) 

Sequential 

create 

Sequential 

write 

Sequential 

read 

Random 

write 

Random 

read 

Verbatim 12-Megabyte Internal Subsystem 

119.81 

N A 

53.83 

103.36 

52,19 

97.29 

48.57 

Bernoulli Beta 20 

69-40 

N A 

17.50 

34 06 

17.26 

31 86 

17.03 

Original Bernoulli Box 

64 59 

N A 

21 97 

42 33 

21.86 

40,79 

24 66 

IBM PC AT 20-Mbyte drive 

43.50 

37.35 

9.39 

20.36 

8.73 

17.30 

10.25 


N A— Not applicable: these products do not have BIOS dnvers. 


The DOS Otefc A cc eee bench m ark test measures the 
Hme it takes to do a rarxfom sector read uaing DOS. DOS 
butlers are set at 3 and the interteave factor is left at the 
drive's default seitng. This test adds DOS's overhead to 
the BIOS and hardware times. The lest program per- 
forms the sector read 1 .000 tintes within the DOS disk 
partition. The average result is shown in millisecorKfs. 


The BIOS Olak Seek benchmvk test measures the time 
N takes to do a rarvlom seek using the disk's ROM BIOS. 
The test result inckxles minimal software overhead artd 
may not parallel the manufacturer's claimed everage ac- 
cess time. The lest program performs 1 .000 seeks. The 
average result is shown in millisecorvls. 


The File Acceee ber>chmark test measures the Ume it 
takes to sequentially create ar>d write a 256K-by1e data 
file using record tenths of 512 bytes and 4Kb^a8 The 
test program then perf o rms a series of operafiorts a se- 
quentiat read of the sanne file, a rarxfom write, and a 
random read. 
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The difference is 
ccmpatMly 

Introducing the first software system that solves 
all three compatibility problems: Between 
applications. Between PCs. And even 
between brands of software. 


Between Applications 

Smart includes the full 
range of productivity 
applications your office 
needs: Word processing, 
data base management, 
spreadsheet analysis, 
business graphics, and 
communications. 

All perfectly inte- 
grated for easy transfer 
of data from one appli- 
cation to the next. 


We call it Smart 3.1 
Youll call it a lifesaver. 


And only Smart lets 
you create custom pro- 
grams that actually jump 
between applications. 

So, for instance, a single 
keystroke can transform 
a worksheet into a 3-D 
pie chart, paste the 
chart into a document, 
and send the document 
via modem to the home 
office. 


Smirt'i ''REMEMBCR** command lots 
non-proframman craata custom pngrams. 

iep SiiJd lex 

fci ^ ^ 

Smart’s "SEND" command makas It 
aasy to mota data batwaan applteatlons. 

Ukitiiiy for recor< lock 
te 

Smart automatically protacts your data 
in muHiuur anvlronmants. 


Between Workstations 

Even if your PC isn’t 
on a local area network 
(LAN) now, there’s a 
good chance it will 
be soon. 

And with Smart, 
you’ll be ready. 

Every Smart applica- 
tion includes a fully 
automatic File or 
Record -Locking scheme 
for shared data. So 
right out of the box. 
Smart can be used either 
on a single user PC or 
on a LAN workstation. 

There are even versions 
of Smart for multiuser 
UNIX® systems. 

Which, according to 
Information Week, 
makes Smart “the first 
to provide DOS-UNIX- 
LAN connectivity 
without sacrificing 
power and features.” 


Between Software Brands 

Old software can be 
replaced, but old data 
can’t. So you’ll be 
pleased to learn that 
Smart is fully compati- 
ble with files already 
created with programs 
like Lotus 1-2-3 and 
dBase III Plus. 

Smart also reads and 
writes ASCII, SYLK, 
DIF, and DCA. 

Oh by the way, there’s 
something else Smart is 
perfectly compatible 
with: You. Fact is, near- 
ly every top com- 
puting magazine has 
prais^ Smart for its 
ease of use, on-line 
help, extensive tutorials, 
and clearly written 
manuals. 



But why not see for 
yourself? 

Just return the at- 
tached card, or call toll- 
free (800) 331-1763 (in 
Kansas, Alaska or 
Canada call (913) 
492-3800) and we’ll 
rush you a free Smart 
demo disk and informa- 
tion kit. 


Srriar^\/are‘ 

from Inniwaiivc Sotiwarc 
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after a minute and a half of inactivity, the 
same way a floppy disk drive does. Unlike 
floppy disk drives, however, when the 
motor shuts down , the head retracts to a re- 
served track at the outer edge of the disk. 
When the disk drive motor comes up to 
speed, the head travels to a requested sec- 
tor almost instantly upon receiving a IX)S 
command. 

With the evaluation unit, the 1 second 
or so wait that we've become accustomed 
to when using a floppy disk was gone. Re- 
sponses seemed nearly like that of a true 
harddisk. 

In performance tests, the Verbatim 12 
shows how archaic floppy disks really ate. 
Compared with hard disks, however, it's a 
leisurely worker. It took its time when con- 
fronted with the challenge of reading and 
writing large files, moving data at a rate 
somewhat greater than 2 megabytes per 
minute. Its average access time, although 
not readable through hardware-dependent 
test software, appeared in the range of 1 10 
to 120 milliseconds. That's near the bot- 
tom of the hard disk range, about 30 per- 
cent slower than an XT disk drive. 

Perhaps the biggest surprise we en- 
countered occurred when trying to write a 
10-megabyte file to one Verbatim 12 
disk — the 12-megabyte capacity that Ko- 
dak promotes is unformatted storage . For- 
mat a Kodak disk and it can hold only 
about 9,960.000 bytes, less than 10 mega- 
bytes. 

The Kodak system implements several 
additional interrupts that may conflict with 
nonstandard interrupts used by non-IBM 
hardware and software. For example, 
when we tried it on a Tandy 3000 HL sys- 
tem, the computer reported receiving un- 
expected software interrupts when at- 
tempts were made to access the disk drive, 
causing the system to crash. No such inter- 
actions were observed with a PC's Limited 
AT compatible, however. If you're using a 
compatible, our advice is to tty out the unit 
on your computer before you buy. 

DOWNSIZING DRIVES While Kodak 
has been busily building things bigger, Io- 
mega Corp. has been working in the oppo- 
site direction, bundling the behemoth Ber- 
noulli Box into a more manageable 
package, the Bernoulli Beta 20. A capacity 
that once requited disk drive units that ri- 


valed an AT in stature now fits comfort- 
ably in the same space as an ordinary disk 
drive. 

If you haven't been initiated into the ca- 
bala of the Bernoulli, the name is derived 
from the Bernoulli theorem, first proposed 
by the 19th-century Swiss mathematician 
and physicist Daniel Bernoulli. In essence, 
the theorem states that the faster a fluid 
moves, the lower its pressure. The lower 
pressure achieved by high-velocity fluids 
gives airplane wings their lift and helps the 
sails of a boat pull it along. It also lifts the 
head of a conventional hard disk drive a 
few micro-inches above the disk surface. 

In the Bernoulli box, the air pressure 
flexes the thin plastic disk used inside the 
cartridges around the read/write head. As a 
result, the heads of a Bernoulli disk drive 
are like those of a conventional hard disk in 
that they do not touch the disk. Because of 
this lack of physical contact, the Bernoulli 
disk can be spun much faster (which lets it 
transfer data faster) and is less likely to 
wear out. 

The original Bernoulli Box requited a 
full-height (about 5 inches). 8-inch form- 
factor drive slot and held only 10 mega- 


bytes. For PCs, that meant connecting an 
expansion box about the size of a second 
system unit. 

The first spate of Bernoulli miniaturiza- 
tion squashed that disk drive down to half 
its size but still left it too wide to fit into a 
PC system unit. An increase in storage 
density pushed capacity to 20 megabytes 
per cartridge. 



FACT 


FILE 


Bernoulli Beta 20 
Iomega Coq>. 

1821 W. 4000 South 
Roy. UT 84067 
(801)778-1000 

List As Mountain Beta Bernoulli. 
S2.I9S; media. $140. As option to Tandy 
equipment, $ 1 .799; media. $84.95. 
Requires: DOS 3.0 or taler. 

In Short: This new. S'/i-inch mass storage 
system is a clever alternative to a convention- 
al harddisk. It stores more and operates faster 
than Kodak's model, but it is much more ex- 
pensive as well. 

CinCLE670ONR£ADERSERVlCEC>^ 



The Bernoulli Beta 20 (pictured here as removed from a Tandy 3(XX) HL AT-compatible system) 
stores more and works faster than the Kodak Verbatim 12. 
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■ CARTRIDGE SYSTEMS 


With the most recent downsizing, the 
Box is finally manageable. Amazingly, 
none of its hard-earned capacity is sacri- 
fied. The smaller cartridges hold the same 
amount of data as their predecessors, nom- 
inally 20 megabytes. 

\^ile the Bernoulli disk drive itself fits 
a half-height drive slot, the system also re- 
quires a proprietary controller board that’s 
as wide and deep as the drive and steals 
about half an inch of extra space some- 
where. Normally, this controller, which 
can operate up to two Bemoullis, will be 
attached to the bottom of the disk drive 
unit. Even with it so attached, the little 
Box will easily fit into the lower-right- 
hand slot in an AT. 

The Iomega system also requires a 5- 
inch-long host interface adapter card that 
slides into an 8- or 16-bit expansion slot to 
adapt the PC bus to the SCSI connection 
favored by the Iomega controller. A set of 
jumpers on the host adapter card allows 
setting the base address of the ROM firm- 
ware used by the system. Jumpers and a 
DIP switch on each Bernoulli disk drive al- 
low selection of its SCSI address and logi- 
cal unit number. 

About the only penalty imposed by the 
size reduction of the new Bernoulli is in- 
compatibility with older cartridges. If you 
already have one or half a dozen older to- 
noullis in your office, you won’t be able to 
exchange disks with the new system, un- 
less you can defy physical reality by slid- 
ing an 8-inch-wide cartridge into a 5‘A- 
inch slot. Then again, the new 5-inch disks 
are so convenient, you probably wouldn’t 
want to. 

As delivered with the Tandy name, the 
small Bemoullis are finished in beige to 
match the color scheme favored by IBM 
for its AT and Tandy for its compatible 
3000 series. The front panel of the disk 
drives is cleverly styled, with a series of 
horizontal grooves that make the function- 
al elements an inherent part of the design 
concept. 

Near the bottom of the front panel, a 
wide swinging door covers the disk drive 
slot. At its upper right is a push button and 
two LED indicators. At its upper left is a 
ventilation grille that can be removed to 
help you pry out cartridges should they be- 
come jammed. 

In normal operation, you just slide a 


cartridge in until it stops, with the front 
edge protruding out of the slot about '/i 
inch. The disk drive motor immediately 
and automatically starts spinning. Until it 
reaches speed, one LED flashes. When the 
disk is ready, this indicator glows continu- 
ously , The other LED flashes with disk ac- 
cess. 

Removing a cartridge requires pressing 
the release button and waiting for the disk 
to spin down. The cartridge is safely 


■ If you already have 
older Bemoullis in your 
office, you won’t be 
able to exchange disks 
with the new system. 

locked in place until the disk stops. Then 
the lock is released, and you must pull the 
cartridge out of the slot. 

QUICK RUN Once the Iomega hard- 
ware is installed, it’s simple to get mnning. 
Although the Iomega system in its Tandy 
implementation requires the use of a de- 
vice driver loaded through the host sys- 
tem’s CONRG.SYS file, its firmware al- 
lows the computer to boot from a Bernoulli 
disk drive. 

The Bernoulli cartridge evidently has 
its low-level format in place when deliv- 
ered but must be DOS-formatted before 
use. The process is amazingly quick, re- 
quiring only about 12 seconds. After that, 
the Bernoulli performs like an ordinary 
disk drive using standard DOS functions 
(except for FDISK, FORMAT, DISK- 
COMP, and DISKCOPY, as with the Ver- 
batim 12). 

The original Bernoulli Box earned a 
reputation for speed. The big drives were 
able to move information faster than ordi- 
nary PC hard disks because they used a 
higher data transfer rate — 8 MHz for the 
Bernoulli versus 5 for normal hard disks. 

Along with the size reduction of the 
new Bernoulli has come a slight perfor- 
mance reduction. Its data transfer rate is 


nominally 5.33 MHz (a misprint in the 
Tandy manual credits it with being eight 
times faster — 5.33 megabytes per sec- 
ond). At 1,835 rpm, the Bernoulli disks 
spin at roughly half the rate of ordinary 
hard disks, but make up for it with twice as 
much information on each track. Thus, de- 
spite its 8-bit interface, it can transfer data 
at nearly the same pace as a high-perfor- 
mance AT hard disk (when installed in an 
AT, of course). 

Because the system is incompatible 
with direct hardware commands (as op- 
posed to those made through DOS or the 
system BIOS), its average access time is 
difficult to measure. Performance in ac- 
cessing multiple short, scattered records 
indicates that it is nearly as fast, but not 
quite, as a standard AT hard disk drive. 

Although the Bernoulli head does not 
touch the media, the constant flexure of the 
disk does cause it to wear out. Earlier Ber- 
noulli disk drives received some flack be- 
cause the documentation listed an estimat- 
ed life span of hundreds of hours for the 
typical cartridge. 

Iomega seems to have eliminated the 
publicity problem by omitting mention of 
cartridge life in its current documentation. 
To extend media life, however, the system 
retracts the read/write head (with a re- 
sounding thud) after a short period of inac- 
tivity. Reloading the head causes a slight 
delay for subsequent disk accesses, but it’s 
short enough to be bearable. 

CLEVER ENOUGH Both Kodak’s Ver- 
batim 12 and Iomega’s Bernoulli Beta 20 
disk drives earn high marks as master- 
pieces of engineering prowess. Either ap- 
pears fully capable of substituting for a 
hard disk as a primary storage medium. 
The speed and capacity of each system are 
a good match for those of typical PC hard 
disks. 

Moreover, any removable media sys- 
tem has a lot to recommend it over nonre- 
movable systems like hard disks. For in- 
stance, its storage capacity is essentially 
infinite. Should you fill up a cartridge, you 
need only to pull it out and shove another 
one in. Removable media can be secure, 
too, because you can lock your cartridges 
away in a safe place. 

Both of these qualities help make the 
Iomega and Kodak systems excellent 
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No matter how you look at it, 
Boeing Gr^h says it better 


Boeing Graph brings business graphics to 
life, and allows you to express your ideas 
in bold, colorful, multi-dimensional form. 
It can display complex ideas clearly, giv- 
ing you the power to persuade as well as 
inform. 

And it’s fast, easy to use and efficient with 
help screens and on-screen function key 
descriptors. You can select from 33 types 
of 3D graphs. Rotate them on any — or all 
— axes to find the perspective that best 
makes your point. That’s one of 20 real- 


time animation functions — others include 
zoom, pan and stretch. Boeing Graph 
also gives new power to two-dimensional 
graphs, enriching them with color and 
shading. 

Boeing Graph is designed for your IBM 
PC KT, AT* or compatible. You’ll find it’s 
easy to import multi-dimensional data 
directly from Boeing Calc, a powerful 
spreadsheet with multi-dimensional capa- 
bility. Or you can import ftom other com- 
morily us^ spreadsheets. 


When you print, Boeing Graph’s unique 
Superprint command automatically uses 
the highest available resolution on your 
dot matrix, ink jet or laser printer. 

Boeing Graph. It brings business graphics 
to life. For the name of the dealer near- 
est you, call 1-800-551-0800, Ext. 34. 

Or write Boeing Computer Services, 
P.O. Box 24346, WS 7W-05, Seattle, WA 
98124-0346. 
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mutiini 


TheM are urvetouched photographs of 2*dimert$ion«^. 
3*dimef)8ional and stacked 30 graphs generated by 
Boeir>g Graph on a high resolution color rnorvtor. 

IBM PC XT and AT are registered trademarks of Inter* 
national Business Machines Corporation. 
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HARD DISK CARDS REVISITED 

Prices have dropped on these hard disk cards since we 
reviewed them in February. 


P c and XT owners who want to up- 
grade their systems without buying a 
full-size hard disk drive have been turn- 
ing to hard disk cards. Capable of being 
slid easily into an expansion slot, these 
intricate examples of miniaturization of- 
fer a simple way to get a mass storage 
boost. 

Last February, we looked at the latest 
wave of hard disk cards (“Sliding in 
Memory: 14 Hard Disk Cards," PC 
Magazine, Volume 6 Number 3). If 
you're a PC user in search of hard disk 
convenience, one of these products may 
be just what you're looking for, especial- 
ly now that many prices have drop- 
ped — some more than $2(K) — since these 
reviews first appeared. 


Basic Time Hardpack 

The 20-megabyte Basic Time Hardpack 
is the only short hard disk card in this 
group. Although the package is almost 
three slots thick, it is designed to go into 
slot 5 of a PC or slot 7 of an XT to make 
the most of available space. 

The controller, built around the West- 
ern Digital chip set is tucked beneath the 
drive itself, which is manufactured by 
Tandon. 

In PC Labs benchmark testing, the 
Hardpack was among the slowest of the 
20-megabyte cards, but if its unique de- 
sign seems right for your system, the 
card's just-adequate performance should 
not deter you from considering it. 

CMS Drive Plus 21 

Because the disk drive on the CMS Drive 
Plus 21 is mounted in the middle of the 
card, this unit will fit into a single slot 
only if slot I is used. Otherwise, it will 
take up two slots. 

The Tandon drive in the Drive Plus 2 1 
performs modestly, but its heads do not 


automatically park and lock when the 
drive is turned off. Elecuicity consump- 
tion is ftugal; the card requires only 10 
watts. 

Installing the card is a breeze, with no 
jumpers or switches to set. No software is 
supplied with the card, and no drive ac- 
tivity indicator is provided. 


Express Systems 2060, 
30^, and 6060 

Express Systems offers a wide range of 
hard disk cards, all based on the same 
mounting hardware and the same model 
of 3 '/ 2 -inch hard disk; a La Pine Technol- 
ogy Titan 3532 with a nominal 20-mega- 
byte capacity. 

The ever-larger capacities of the cards 
are achieved through increasing sophisti- 
cation. The 2060 is based on an SMS 
OMTI 5510 controller, which uses MFM 
data coding. The 3060, which uses RRL 
for greater capacity, has a 7.5-MHz 
transfer rate. "The 6060 adds a second 
drive to the single drive 3060 chassis, 
making it so wide that it takes up three 
slots. 'This storage for slots trade-off may 
or may not be worth it. The single drive 
units requite one and a half slots. 

Don't count on using the 6060 in an 
unmodified PC, either. Although the two 
smaller cards use a normal amount of 
power, the 6060 swallows a full 24 
watts — nearly half the output of a PC. 
All three models tap part of their electri- 
cal needs directly from the host system’s 
power supply through a short adapter ca- 
ble that is supplied. 

In general, as capacity increased, per- 
formance decreased in testing. Neverthe- 
less, all the Express Systems cards were 
on the fast side of average. All three are 
workable additions to any system, but the 
usefulness of the 60-megabyte version is 
doubtful. 


I^Card 20 and 30 

I^ Interface's two hard disk cards promise 
but don’t deliver high performance. The 
20-megabyte version is built around a 
Tandon 362 drive and SMS OMTI 5510 
controller, while the 30-megabyte card 
combines a La Pine Technology Titan 
3532 drive with an SMS OMTI 5527 
controller, which uses RLL to push its 
capacity up to 32 megabytes. 

In both cases, the 3'/2-inch drive and 
controller are screwed to the right side of 
the mounting so that the card takes up 
two slots in a PC and three in an XT. 

Despite claimed performance en- 
hancements, neither card stood out from 
the pack on any PC Labs benchmark test. 
In fact, the 20-megabyte card was among 
the slowest tested, and the 30-megabyte 
model was just about average. 

Considering this performance, along 
with a price tag on the high side and a ten- 
dency toward power hungriness, the I^ 
cards hardly approach the promises the 
company makes for them. 


Maynard Onboard 10, 
20, and 30 

Maynard Electronics’s three hard disk 
cards are a true family, differing only in 
the hard disk on which they are based. 
All share the same software, controller, 
and mounting scheme. 

All three models take up one and a 
half slots in a PC or XT, but Maynard 
provides a special plan for mounting an 
Onboard in a single slot. To do so re- 
quires moving the speaker from its nor- 
mal position, and Maynard supplies the 
necessary extension wire as standard 
equipment. But if you buy a hard disk 
card for its ease of installation, this is not 
the kind of thing you’re going to want to 
put yourself through. 

The Onboards come with software 
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that allows you to specify in which comer 
of your monitor you'd like a visual disk 
activity indicator to appear. Unfortunate- 
ly, this feature caused some problems 
during testing of the 10-megabyte ver- 
sion. When the indicator was turned off 
and tests were run, the system crashed. 
On the other hand, the other two models 


actually speeded up when the indicator 
was turned off. 

Since our last review, Maynard has 
begun bundling its Surprise! turbo board 
with all three versions of the Onboard 
and has dropped prices significantly. 

Maynard doesn’t specify power con- 
sumption for its cards, but when any of 


them were running in a standard PC, 
head activity caused a perceptible quak- 
ing of the display, a sure sign that the sys- 
tem was close to the danger point. Over- 
all, the Onboards make a worrisome 
addition to a PC. 

Mountain Computer 
DriveCard 30 

Amid most hard disk cards, which are lit- 
tle more than mounting brackets, the 30- 
megabyte Mountain Computer Drive- 
Card 30, which takes up one and a half 
expansion slots, stands out as a polished, 
well-integrated product. 

Although its RLL controller imposes 
a compatibility penalty, the Driv^ard 
was consistently one of the fastest cards 
tested by PC Labs. An idle mode reduces 
the power consumption of the card from 
13 to 8 watts when the card is not in use. 

In addition to an installation program. 
Mountain includes several utilities with 
the DriveCard. One of the most-valuable 
ones parks the hard disk heads to prevent 
damage during shipping. Another utility 
is used for DOS formatting of the Drive- 
Card. If the last iota of speed matters 
most to you, the DriveCard may be your 
best choice. 

Plus Development 
HardCard 20 

This is the card that started it all, but 
Plus's HardCard 20 shows no signs of 
age. In fact, among all the cards re- 
viewed here, it was named Editor's 
Choice for its high quality and fine per- 
formance. 

Since its introduction, the HardCard 
has been refined and modified so that 
now it draws only 8 watts of power and is 
the sleekest and skinniest hard disk card 
available — the only one that truly takes 
up only one slot. 

The HardCard is a good performer al- 
though it slows noticeably when ac- 
cessed through DOS. It is aimed at the in- 
experienced user, and its attention to 

(conlinufdt 
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Basic Time Hardpack 

Mavnard Onboard 10 



Basic Time Inc. 

Mavnard Onboard 20 



3040 Oakmcad Village Dr. 

Mavnard Onboard 30 



Santa Clara, CA 9505 1 

Mavnard Electronics 



(408) 727-0877 

460 E. Semoran Blvd. 



List Price: $369 

Casselberry. FL 32707 



Requires: DOS 2.0 w later. 

(305)331-6402 



.‘iHCLL 6«ON READER SERVICE CARO 

List Price: Onboard 10. $495; Onboard 20 




$895; Onboard 30, $995. 



CMS Drive Was 21 

Requires: [X)S 2.0 or later. 



CMS 

CIRCLE SSS ON READER SERVICE CARO 



3080 Airway Avc. 

Costa Mesa, CA 92626 

Mountain Computer DriveC'ard 30 



(714)549-9111 

Mountain Computer Inc. 



List Price: $695 

360 El Pueblo Rd. 



Requires: DOS 2.0 or later. Drive Plus2l 

Scotls Valley. C A 95066 



will not accommodate a second hard disk 

(408)438-66.50 



drive in the system. 

List Price: $995 



CIRCLE «6»ONREADEHSfRVICf CARO 

Requires: DOS 2. 1 or later. 
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Express Systeim 2060 

Express Ssslems 3060 

Was Development HardCard 20 



Express Systems 6060 

Plus Development Corp. 



Express Systems 

1778 McCarthy Blvd. 



l254'/j RemingUm Rd. 

Milpitas. CA 950.35 



Schaumburg. IL 60196 

(408)946-3700 



(312)882-7733 

List Price: $895 



Lis! Price: Express Systems 2060. $595; 

Requires: DOS 2 .0 or later. 



3060. $795; 6060, $1,095. 

CIRCLE ess ON READER SERVICE CARD 



Requires: [X)S 2. ! or later. 

CIRCLE 6S7 ON READER SERVICE CARO 

Standard Brand Flash C'ard-20 

Standard Brand 1-lash Card-30 



I^Card 20 

Standard Braixl Products 



I^Card .ttl 

CompuAdd 



I* Interface Inc. 

1 2.303-G Technology Blvd. 



21 101 Osborne St. 

Austin. TX 78727 



CarK>gaPark.CA9!.3(W 

(512)250-1489 



(818)341-7914 

List Price: Flash Caid-20. $429; Rash 



List Price: l^aid 20, $595; l^ard 30. 

Cafd-30. $495. 



$650, 

Requires; DOS 2.0 or later. Recommend 



Requires: DOS 2.0 or later. 

256K RAM on motherboard for IBM PC; 



CIRCLE ess ON READER SERVICE CARO 

recommend power suf^ly upgrade from 

1 .)() to 1 SO watts if installed with internal 




modem and 640K RAM on IBM PC; not 
recommended for Compaq computers 
made before 1985. 
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perform like PCs. j^s 
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add PC performance 
to your PCjr. 

Drive Two Plus^^* gives the IBM 
PCjr the performance capabilities 
of a PC by adding a second drive 
plus enhancements. Your PCjr 
can now run PC software. 

The unit includes a parallel port, 
a second 360K disk drive, a clock 
calendar with battery back-up, 
additional power to the side bus and 
a memory expansion slot. 

Drive TVi/o Plus $00000 
with DMA $349. ^5757 


Expand PCjr Memory to 640K 

RACORE’s expansion board boosts 
PCjr memory in 256K increments 
up to 640K. This plug-in board 
installs in the Drive Two Plus, or the 
10/20 MB expansion units. 

Memory Expansion Board 


‘119°° 512K^149°° 


Choose from 3 popular 
keyboards for your PCjr. 

Keyboard packages come com- 
plete with adapter cables. 

sggoo 

$ yjgoo 

$13900 


PC style 
AT Style 
5151 Style 
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To Order or for Information 
CALL TOLL FREE: 

1-800-325-1833 
1-800-521-6366 in California 
Prices eriect/ve; January 12, 1987 

BBS: (801)363-6720 

RACORE 
Computer Products Inc. 

170 Knowles Drive 
Los Gatos. CA 95030 
Phone (408) 374-8290 

RACORE. Drive Two Plu» are registered irademarkt ot 
RACORE Computer Producta. Inc 
IBM, PC. XT. AT. PCjr are registered trademarks ot IBM 
Corporation 


( ‘ 'Hard Disk Cards Rf visited" ' continued) 

detail bears out this philosophy. The doc- 
umentation is slick and clearly written, 
and installation is extremely simple. A 
DOS shell is even supplied to make navi- 
gating the new hard disk territory easier. 

Standard Brand Flash 
Card-20 and Flash 
Card-30 

These simple combinations of disk and 
controller on an aluminum bracket do 
nothing to hide their origins. The control- 
lers are factory-standard Western Digital 
products; the 20-megabyte disk, a La 
Pine technology Titan; the 30-megabyte 
disk a Miniscribe. 

Both systems require one and a half 
slots (a short card can nestle in the space 
adjacent to the drive), and both require a 
direct connection to the computer’s pow- 
er supply. 

Despite (or perhaps because of) its 
simplicity, the Flash Card-30 was one of 
the fastest drives tested by PC Labs. Its 
little brother performed well, too. In fact, 
both drives were good enough to be 
named low-cost Editor’s Choices. At 
$429 and $495, Standard Brand’s Flash 
Cards are one of the most inexpensive — 
and one of the simplest — ways to get 
hard disk power in your PC. 

— Donald P. Willinott 


Donald P. Willmott is an editorial assis- 
tant at PC Magazine. 


choices for backup in addition to (or in lieu 
of) primary storage. Their relatively large 
capacities mean that you need only a few 
cartridges to back up most hard disks and 
that you need not shuffle a dozen floppy 
disks in and out of the disk drive slot. Be- 
cause these systems are also generally fast- 
er than floppy disks, they can cut your 
backup time. Unlike DOS BACKUP or 
most streaming tape backup systems, both 
the Kodak and Iomega disk drives can also 
execute the files you’ve backed up. 

These cartridge systems are better than 
ordinary hard disks in another significant 
way. They both eliminate the big bugaboo 
of the conventional hard disk by making 


■ These systems 
eliminate the big bugaboo 
of the conventional hard 
disk by making head 
crashes nearly impossible. 


head crashes nearly impossible. 

For Kodak, crash protection is a simple 
matter. The heads in their system can’t 
crash down because they are already slid- 
ing across the disk surface. 

For Iomega, the physics of the moving 
system eliminate the danger. Because the 
thin plastic spinning disk of the Bernoulli 
system is less massive than that of a con- 
ventional hard disk, should some shock or 
Jar send the disk crashing onto the head 
(the Bernoulli design in fact turns every- 
thing upside down so you risk a disk crash 
rather than a head crash), less damage is 
likely to result. 

In both systems the thin, lightweight 
disks earn less inertia, are less likely to 
crash, and are less likely to do damage or 
be damaged if they do. 

On the other hand, both systems use 
nonstandard, proprietary media. Cartridge 
supplies may be limited or expensive. If 
you choose one of these systems and it fails 
to catch on generally, you might be stuck 
with an orphan disk drive. 

These systems seem expensive, too, 
compared with the cost of conventional 
technology. At nearly $1 ,800, a 20-mega- 
byte Bernoulli looks like no bargain when 
compared with a similar-size hard disk 
selling for $4(X). That goes for the Kodak, 
too, with its $1 ,400 price tag. 

Should you decide that the advantages 
of removable media outweigh the ex- 
pense, the better of this twosome is defi- 
nitely the Bernoulli. Although the Kodak 
system is very good, the Iomega is faster 
and can store more. But it’s also much 
more expensive. 5B 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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“Spreadsheets, 
proposals, 
day in, day out. 
Take it to 
the MAX-lZr 



After a long work session 
I can actually feel the 
difference. 

The performance and 
quality I depend on. 

The MAX-12 is also as 
smart as it is sharp. With 
its automatic dual frequency 
capability, the MAX-12, 
when used with the IBM 
Color Graphic Adapter 


(CGA) or equivalent, 
displays 15 shades of 
amber. 

MAX-12 is built to work as 
hard as I do. Day in and 
day out. And the MAX-12 
is one IBM compatible 
monitor that’s as easy 
on the budget as it is on 
the eyes. 

Visit your local computer 
store today. Ask about 

MAX-12, the maxi- 
mum productivity 
monitor that helps 
you get your work 
done fast. And 
remember, for all 
your monitor needs, 
look to the Princeton 


I’m in front of the computer 
most of the day. That’s 
why I need a dependable 
monochrome monitor 
that’s easy to work with. 


Princeton designed 
MAX-12 for maximum 
productivity. 

For me, Princeton’s 
MAX-12 is the only solu- 
tion. MAX-12’s crisp 
resolution and dynamic 
focusing circuitry make 
for an extra-sharp 
image. Not only in the 
center of the screen, 
but around the edges 
and in the corners, too. 
Plus, MAX-12 features 
a nonglare amber 
display that’s less likely 
to strain my eyes. 


name. 


IBM is a registered trademark of 
International Business Machines Corporation. 

©Copyright 1987 Princeton Graphic Systems. 
All rights reserved. 


PRINCETON 

GRAPHIC SYSTEMS 
THE VISIBLE EDGE 


Princeton Graphic Systems 
601 Ewing Street, Bldg. A 
Princeton, N.J. 08540 
(609) 683-1660/(800) 221-1490 
Telex; 821402 PGS PRIN 
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LOOK WHAT THEY’VE DONE 


Eveiytiiing they could think of. 

Who are they? Over 100,000 computer 
users who have discovered a truly unique 
data storage solution, The Bernoulli Box.® 
Over 100,000 users who have found 
hundreds of ways to improve their data 
management, growth, security and 
flexibility using the Bernoulli Box and 
its removable 10- or 20-megabyte disk 
cartridges. Over 100,000 users like you. 



BANKING: 

A credK firm that supplies bifm^ 
■nation to banks employs 
Bernoulli Boxes 
to work with 
smaller banks 
and credit unions. 
Credit requests 
are controlled 
on individual 
cartridges, making 
it easy to keep 
track of information 
and disperse it to the 
appropriate users. This 
unique approach to database 
management uses cartridges as electronic 
file cabinets, combining the best of phys- 
ical and electronic data management. 


ACCOUNnNG: 

A Big Eight accounting firm does exten- 
sive tax preparation and in-depth financial 
analysis, and maintains audit trails utilizing 


AFEWOFOUR 
BEST CUSTOMERS. 

American Express 
Amoco Oil 
AT&T 

Bank of America 
Blue Cross/Blue Shield 
Boeing 

Chase Manhattan Bank 
Coca-Cola 
General Foods 
Harvard University 
IBM 

Lockheed 

Lotus Development 
Merrill Lynch 
Mobil Oil 

Pacific Northwest Bell 

RCA 

TRW 

Union Carbide 

US. Army. Navy, Air Force 
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distributors are kept 
current by sending them copies on car- 
tridges. With databases stored on indi- 
vidual cartridges, the company can 
more easily control large 
amounts of data and rapid data 
growth, an ideal application 
for the Bernoulli Box. 

PROGRAMMING: 

OiM of the largest software 
devetopers In the U.S. uses 
Bernoulli Boxes to manage 
enormous amounts of soft- 
ware source code. Program- 
mers record all the source 
code for an application on 
one cartridge, make backup 
cartridges for protection, 
and work directly from a 
“working" cartridge. This 
allows them to modify code 
or develop revisions on mul- 
tiple cartridges, without 
fear of damaging the 
original source code, 
which is safely 


the Bernoulli Box. 

Its large 10- or 20- 
megabyte capacity 
provides adequate 
storage for such ap- 
plications and secu- 
rity for each client. 

Instead of tying up 
the firm’s main- 
frame system with 
heavy number 
crunching, accoun- 
tants download client information and data 
onto Bernoulli Cartridges and develop the 
client analysis at individual PC workstations. 

MANUFACTURING: 

An appliance iiunufacturer wHh massive 
bnentoiy manages its large databases on 
Bernoulli Boxes. As parts and inventory 
lists are up- 
dated, plant 
managers 
and 




stored on the “backup” 
cartridge. 

GRAPHICS: 

An archKed In 
Chicago uses over 40 
Bernoulli Cartridges 
a year archiving 
lengthy architectural 
designs generated on 
a CAD system. Using a 
Bernoulli Box gives 
him unlimited storage capacity, plus the 
portability to take cartridges with him 
when he meets with clients and contractors 
(many of whom also use a Bernoulli Box). 
This fast growth is a powerful benefit of 
Bernoulli Technology,™ whether for CAD, 
graphics or desktop publishing. 

GOVERNMENT CONTRACTORS: 

An important 
detanse contractor 

that needs total 
security on clas- 
sified projects uses 
Bernoulli Boxes for 
data management. Large amounts of classi- 
fied data can be stored on hand-carried 


CONFI 












WITH THE BERNOULU BOX. 



Bernoulli Cartridges 
which are secured in 
vaults when not in 
use. And specific 
pieces of data can 
be copied onto 
cartridges, rather 
than giving 
users access 
to an entire 
database of 
sensitive 

information. PUBLIC 

UTILITIES: 

A utility company In one Wettetn dly 

uses CAD software and Bernoulli Boxes to 
keep track of power and water lines. The 
company has divided the city into quad- 
rants, storing the utility mapping for each 
quadrant on a single cartridge. 

Copies of car- 
tridges can be 
quickly made 
to allow 
several people 
to work on 
different projects in the same quad- 
rant at the same time. And cartridges can 
be easily archived for historical reference. 




mitgou 


RECORD KEEPING: 

A nwdical Insurance carrier witii 
oHIcet worldwide must keep 
track of an enormous number 
of records for millions of 
claimants. The company uses 
Bernoulli Boxes which allow easy 
access to information, infinite stor- 
age capacity and a simple system for 
database management of archival data. 

Individual offices use cartridges 

to update crit- 
ical informa- 
tion on a time- 
ly basis and 
send updates to 
the company’s central database. 

WHAT MAKES THE BERNOULU 
BOX FLY? 

In the truest sense, it is the remarkable 
Bernoulli Tbchnology™ that makes the 
Bernoulli Box fly. When a Bernoulli Disk 
spins inside the Box, it literally “flies" 
beneath the readAvrite head on an air 
bearing. Any disturbance that might cause 
a normal hard disk to crash the head into 
the data simply causes the Bernoulli Disk 
to temporarily fall safely away from the 
head. ’The air flow also purges contaminat- 
ing particles from the disk. 

What about value? 

Of course, it takes more 
than breakthrough 
technology to make 
a product worth 
buying. With its 
new competitive pricing and 
unique features like built-in 
backup, the Bernoulli Box 
™i simply gives you more for 

your money than other stor- 
age options. 

Expandability. When you 
buy a Bernoulli Box, you buy 
unlimited data storage. When 
one 10- or 20-megabyte car- 
tridge is full, you Just put in 
a new one. For a fraction of 
the cost of a new hard disk. 

PortabWIy. With a Bernoulli 
Box, sharing data is as easy as 
removing a cartridge and carry- 
ing it or mailing it where you 


high 
modem 
or LAN costs, 
all you pay is a few dollars 
for postage or a few minutes’ walk. 

Sacutlly. Rules of thumb say your 
data is worth at least $1,000 per mega- 
byte. You can use passwords for 
security, but the ultimate security is 
physical security. When you put your 
data on a Bernoulli Cartridge, you can 
remove it and store it safely. 

mNOIlUJ SraUGE COSTS 
vs. HMD DISK MO TAK COSTS 
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Warranly. IOMEGA Corporation now 
includes a one-year limited warranty on 
the Bernoulli Box. A special 


NOW 


second-year warranty is also 
available for just $129.95. (VN^rranty is on 
Bernoulli Box and adapter only. Available on 
product purchased after March 15, 1987.) 

Think about K. 

With over 100,000 Bernoulli Systems 
and 1,500,000 Bernoulli Cartridges in use, 
the Bernoulli Box has become a data 
storage standard. Give it some thought. 
Then put the Bernoulli Box to work, doing 
whatever you can think of. For informa- 
tion, see your local Authorized Reseller, or 
call 1 - 801 - 778 - 3000 . 


L^iyiEGA 

want the data to go. Instead of Iomega corporation i82iwe$t40oosouth Roy.utahMoe? 
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No matter where you take 
crosstalk: Mk.4 


♦ ♦ ♦ 

You won 't encounter a PC communications program with as much versatility as 
(a<()SSTALK®Mk. 4. It has everything we could imagine you needing today. More 
protocols — X.PC, Xmodem, Kermit, and our own CROSSTALK. More terminal 
emulations, including complete IBM 3101. DEC VT- lOO, zuid TeleVideo 900 
series . Concurrent communications capability — up to 15 sessions, each 
displayed in its own expandable window, or on separate ' 'pages. ’ ’ Error 
' checking at high speeds. Prepared script files to extract information from 
most popular information utilities. A powerful programming language 
\ to create customized scripts. Finally, we've built-in a bit of tomorrow, 

i CROSSTALK Mk. 4 is based on a modular architecture that means we 

I can add new capabilities by phone, as they come along. So you're 

, getting more than today's standard in communications software. 

7 You're getting tomorrow's as well. 

. \ ^D^^CCTAI Inc. 

I 1 i V^KwWI/XLIX I OOO Holcomb Wonds Parkway ^ 

|a COMMUNICATIONS Roswc-ll. Ocorgia .’S0O75 . 

E 1-800-24 1 -6393^,,^*' 




■ PRODUCTIVITY ■ PAUL SOMERSON 


HOW TO HANDLE YOUR 

HARD DISK 


W e've said it before — the single 
most important productivity en- 
hancement for most users is a 
fast hard disk. A hard disk gives you in- 
stant access to all your files, speeds up op- 
eration dramatically, and makes "disk 
full" errors a lot less common. Hoppies 
are how new software products are pack- 
aged, and how you back up your files (un- 
less you own a tape drive or Bernoulli 
Box). They're also for the birds. 

Hard disks used to be expensive and un- 
reliable. That's all changed. Today they're 
inexpensive and unreliable. I've replaced 
seven hard disks over the past 3 years, and 
have to perform tedious daily ministrations 
to keep my current one purring. 

Even the most expensive hard disks are 
frail and transitory. Many users wedge PC 
ATs into floor stands beneath their desks, 
which is fine until they start playing knee- 
hockey with their systems. Others blithely 
slide working XTs back and forth across 
their desks to make rxxtm for paperwork, 
or routinely lift a comer of the chassis to re- 
trieve something that may have burrowed 
beneath it. 

You've all probably seen versions of 
the illustration in Figure I , where a human 
hair, a smoke particle, and even the greasy 
schmutz of a fingerprint seem enormous 
compared to the gap between the magnetie 
head of a hard disk and the rotating disk 
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Figure 1 : Relative size of assorted dirt and pollutants, compared with the smaller gap between a 
typical hard disk and its floating magnetic readt write head. 


platter itself. With tolerances slightly 
above the angstrom level, dropping a chas- 
sis a quarter-inch, or tapping it with your 
toe, is the hard disk equivalent of an atom 
bomb going off directly overhead. 

It’s true that the packages like The Nor- 
ton Utilities and Mace Utilities, and even 
the pathetic IX)S RECOVER command, 
can rescue parts of text files that remain in- 
tact after a bounced magnetic head has 
plowed little oxide furrows into the disk 
surface. But these programs aren't very 
good at resurrecting program files or 
chunks of data stored in binary format. 
And when you see a message like 

General Failure error reading drive C 
Abort* Retry* Ignore? 

well, that's what backups are for. 

If you set up your hard disk properly, 
you’ll not only lake the anguish out of dai- 
ly backups, but you'll also end up working 
a whole lot smarter and more efficiently. 
While you’ll have to learn how to handle 
subdirectories, the lips and utilities we pro- 
vide in this article should make it a breeze. 

If you don’t like the do-it-yourself 
method , buy one of the programs reviewed 
in our DOS shell roundup (PC Magazine, 
Volume 6 Number 4) such as X-Tree or 
AirWorks or DOS2ools, or pick up the new 
Norton Utilities 4.0, ail of which help you 
navigate through your subdirectories. But 
once you learn the basics, you’ll be able to 
solo with the best of them. 

COLD START Dealers nowadays test 
and set up hard disks before shipping them 
to purchasers. Unfortunately, they also 
usually follow the truly rotten advice in the 
DOS manual and copy all the files from the 
master DOS disks onto the root directory. 
For best perfonnance, if you log into a 
brand new hard disk, type DIR, and see the 
listing scroll off your screen, you should 
clean things up. But you can’t just erase or 
move all the files there; we'll tell you 
which ones have to stay in a moment. 

If your dealer or MIS department didn’t 
set up your system, and you have a single 
30-megabyte or smaller hard disk, it’s fair- 
ly straightforward. 

(If you have an AT that no one has 
touched, and all you see when you try to 
start is a "161 — System Options Not Set" 
message, hunt for the SETUP program. 


which IBM perversely buried on its AT 
Diagnostics disk. Put this disk in drive A:, 
turn the computer on, hit FI when prompt- 
ed. and answer the questions about date, 
time, hard disk type, floppy disk type(s), 
and memory size. If you need to know the 
drive type, check to see that it’s not in the 
documentation that came with your sys- 
tem. Then take the cover off and look for 
the number on the label on the front of the 
drive. Then call your dealer.) 


■ You can slice up a 
standard hard disk into 
as many as four 
partitions and jump 
from one to the other 
by using FDISK, but 
you really don’t want to. 

Once the SETUP program has run, in- 
sert your DOS disk in drive A: and turn 
your system on. Hit the Enter key twice 
when asked for the date and time. Type in 

FDISK 

and hit the Enter key , and when you see the 


“Fixed Disk SETUP Program" screen, 
accept the defaults by hitting the Enter key 
again to create a DOS partition, and then 
once more to tell the program you want to 
devote the entire hard disk to DOS. 

You can slice up a standard hard disk 
into as many as four partitions and Jump 
from, one to the other by using FDISK. 
Take our word for it, unless you’re adven- 
turous and have a penchant for dabbling in 
other operating systems, you really don’t 
want to. 

After you’ve answered the partitioning 
questions, hit any key and your system 
should reboot. This time, unless you’re us- 
ing an AT with a battery-operated clock, 
enter the correct date and time when asked . 
Assuming you’re installing your first 30- 
megabyte or smaller hard disk in an XT or 
AT, type 

FORMAT C:/S/V 

and, if necessary, verify that you want to 
proceed by entering Y. 

The IS suffix or “switch” tells DOS 
you not only want to fomiat the hard disk, 
but want to add the three ‘‘system’’ 
files— IBMBIO.COM, IBMDOS.COM 
(or their non-IBM-specific cousins), and 
COMMAND.COM — to it so you can boot 
without having to stick a DOS floppy disk 
in drive A:. 

If you forgot to add the IS, or if your 
system is delivered with a hard disk that’s 
been FDISKed and formatted but without 
these three system files, turn your system 
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on with your main DOS disk in drive A:, 
enter the correct date and time informa- 
tion, and then type 

SYS C: 

COPY COMMAND.COM C: 

The /V switch tells DOS to let you add a 
volume name. This doesn’t really do much 
except let you personalize your directory 
listings and CHKDSK reports, and avoid 
the pesky "Volume in drive C has no la- 
bel” messages. With recent versions of 
DOS you can always go back and use the 
LABEL command to add or revise the vol- 
ume label. 

It’s becoming common to add addition- 
al hard disks, especially monstrous ones 
that hold vastly more than IBM's original 
issue 10s, 20s, and 30s. Current DOS ver- 
sions limit individual drives to a maximum 
of 32 megabytes. Manufacturers of larger 
hard disks usually add small driver pro- 
grams to get around this restriction, and 
DOS 3.3 makes it easy. 

DOS FAMILY TREE Many users who 
are either lazy or befuddled by the terse ex- 
planation of subdirectories in the DOS 
manual end up dumping all their files into 
the main, or "root,” directory. It’s called 
a toot directory because all other subdirec- 
tories branch off of it in a shape vaguely re- 
sembling an inverted tree, or more accu- 
rately. a family tree (with the progenitor 
planted at the top and all the descendants 
fanning out beneath him). An absurdly 
simple representation would look like this; 



You could obviously make the tree 
much mote complex, with third, fourth, 
and fifth levels dangling below the second, 
each one bristling with additional subdir- 
ectories. Too few subdirectories and you 
end up with unmanageable numbers of 
files in each; too many and you can run 


into PATH problems (more about those 
difficulties later). 

The schematic representation of your 
subdirectory structure doesn’t have to be in 
the form of a symmetric tree. An equally 
valid way to describe the above setup is 

- ROOT SUBDIRECTORY #1 

I 

+- SUBDIRECTORY #2 

The toot of the tree is at the top, so it’s 
really an upside-down tree. A lower level 
is one farther away from the root. As you 
go higher in the tree, you get closer to the 
toot. This sounds conAising. and it is. Just 
be thankful that IBM didn’t choose Unix 
instead of DOS. 

IBM’s XT and AT hard disks (which, 
in its typically contrary way, IBM calls 
“fixed" disks because they’re fixed in 
place and not removable like floppies) can 
hold between 1 0 and 30 million characters; 
those from other manufacturers can squir- 
rel away as many as half a billion. With 
storage space so capacious, keeping simi- 
lar files grouped together is a necessity. 
Otherwise, you (and DOS) would have to 
sort through hundreds or thousands of files 
each time you wanted to find a single pro- 
gram to run. 

Just as you can’t be at two places at the 
same time (unless you have a good law- 
yer). DOS lets you log into only one sub- 
directory at a time. When you first boot up, 
DOS logs you into the root directory of ei- 
ther your hard disk or the diskette in drive 
A:. If you (or your dealer) installed the 
necessary DOS system files on your hard 
disk, and if you either didn’t have a floppy 
disk in drive A: or had one there but left the 
drive A: door open, you’ll boot off the hard 
disk. If this doesn't happen, it’s probably 
because you have either some bizarre 
Brand-X hard disk or a PC- 1 with an old 
ROM chip that doesn’t understand hard 
disks. 

BARE ROOTS You really need only 
three files in your root directory: 

COMMAND . COM 

AUTOEXEC . BAT 

CONFIG.SYS 

Actually, a root directory formatted 
with the /S/V option will contain two addi- 


tional, “hidden” files, IBMBIO.COM 
and lBMDOS.COM (or Microsoft’s ge- 
neric versions of these), plus the volume 
label (which is also stored in a small hid- 
den file). They’re called hidden files since 
they won’t show up in normal directory 
searches. But they’re there, and you can 
see at least the system files at the top of the 
list when you type 

CHKDSK C:/V 

IBMBIO.COM contains additions and 
corrections to the gut-level device-han- 
dling BIOS routines that come with your 
system on ROM chips. IBMDOS.COM 
provides other fundamental services for 
things like copying and deleting files, 
searching through the directory, or reading 
the keyboard. 

COMMAND.COM is the primary 
command interpreter, processor, and load- 
er that watches what you type at the DOS 


■ COMMAND.COM 
is the primary command 
interpreter, processor, 
and loader. 


prompt. When it sees you trying to execute 
’’internal’’ eommands such as DIR. 
TYPE, RENAME, COPY, or ERASE, it 
can dispatch these right away, since the 
main routines for these are stored inside 
COMMAND.COM (which is why they’re 
called internal commands). When it can’t 
find an internal command to match what 
you typed — such as FORMAT, or SORT, 
or 1 23- — it looks in a set of directories you 
specify (called a PATH) for files with 
.COM, .EXE, or .BAT extensions, and 
tries to load or execute these external com- 
mands. In addition, a disposable part of 
COMMAND.COM looks for the startup 
AUTOEXEC.BAT file and executes it 
right after bootup if it finds one. 

Every hard disk system should have an 
AUTOEXEC.BAT file, if only to set the 
proper system PROMPT. But it’s also 
handy for loading resident “pop-up" pro- 
grams like SideKick into memory, chang- 
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ing screen colors, setting operating modes 
(to switch monitors or specify communica- 
tions protocols, for instance), copying files 
into RAMdisks, and otherwise automati- 
cally configuring your system the way you 
like it. 

Actually, AUTOEXEC.BAT doesn’t 
have to be located in the root directory, and 
doesn't even have to have a .BAT exten- 
sion, even though it’s a batch file. (See 
sidebar “Booting Up With BERNIE.’’) 

'The normal DOS hard disk prompt is a 
cryptic 

C> 

which tells you only that at that moment 
DOS recognizes drive C: — rather than the 
others in your system — as the active drive. 
Once you start creating subdirectories and 
jumping around from one to another, 
you’ll want to know which subdirectory 
you’re currently logged into. By issuing 
the command 

PROMPT $P$G 

you’ll tell DOS to report the name of the 
subdirectory along with the drive that’s ac- 
tive, each time you finish executing a com- 
mand or program. The root directory 
prompt will change to 

C:\> 

The solitary Backslash is DOS’s short- 
hand for indicating the root directory. If 
the Backslash-Greater-Than-Sign combi- 
nation is too visually jarring, you could 
adapt the prompt to 

PROMPT $P: 

which will make the root directory appear 
on-screen as 

C:\: 

Remember, the \ sign all by itself 
stands for the root directory. You can al- 
ways see what’s in the root directory, for 
instance, by typing 

DIR \ 

Later, when you add other subdirector- 
ies, you’ll wrap subdirectory names and 
their files with \ characters. So a subdirec- 
tory called PCMAG that’s one level down 
from the root directory would actually be 
called \PCMAG. And if you were to 
branch an additional subdirectory off of 


\PCMAG and call it \UT1L, the actual 
name of this new subdirectory would be 
\PCMAG\UT1L. A file called TOOLS 
.DOC in this new subdirectory would ac- 
tually be called \PCMAG\UTIL\ 
TOOLS.DOC. 

One of the handiest but most confusing 
aspects of naming files in subdirectories is 
that you could pepper your hard disk with 
other TOOLS.DOC files. So a TOOLS 
.DOC fileondriveC: in the \PCMAG sub- 
directory would really be C:\PC 
MAG\TOOLS.DOC, while a different 
version in the root directory would be 
C:\TOOLS.DOC. The full name of any 
file has three parts: drive letter, path, and 
the actual filename-plus-extension. 

A representation of this structure looks 
like this: 



The root directory doesn’t have a user- 
defined name such as PCMAG, so DOS 
designates it as just \ with nothing follow- 
ing it. 

The PROMPT command can do all 
sorts of tricky things, such as reporting the 
time and date or the DOS version. If you 
ask it to, it will print the current time when- 
ever you do something that summons an- 
other DOS prompt, such as hit the Enter 
key again or finish executing something. It 
will not act as a clock and display the con- 
tinuously changing time. And it will dis- 
play time in hundredths of seconds based 
on a 24-hour clock. If you want it to print 
just the hours and minutes and nothing 
else, you can backspace away everything 
else with the command 

PROMPT It's now 

Users who discover the PROMPT com- 
mand’s flexibility invariably end up creat- 
ing strange prompts such as 


PROKPT t50S(lSQSO*5_SB S«SG SBS_f50S0SQSQ+5- 

which produces 

or perhaps 

PROMPT SLSNSG $L$N$G$_ SSSOSQS- 

which yields 

<C> <C> 


A less frivolous use of the PROMPT 
command is in sending Escape sequences 
to the ANSI. SYS extended screen driver, 
which can give you precise control over 
the way your monitor looks and works. 
See PC Lab Notes, Volume 6 Number 5. 

The real strength of including $P in any 
PROMPT command is that when you log 
into a subdirectory. DOS will display the 
name of that subdirectory. So if your 
PATH setting is $P; and you create a sub- 
directory called STAR where you keep all 
your WordStar files, and you move from 
the root directory into that subdirectory, 
your prompt will change from 

C:\: 

to your exact location in 

C:\STAR: 

To see the command that most recently 
configured your prompt, type SET on a 
line by itself, which displays the system’s 
“environment” — the fundamental set- 
tings that tell DOS where to look for key 
files and how to prompt the user. To re- 
store the prompt to its original C>, just 
type PROMPT with nothing following it. 

Customizing your prompt isn’t all 
ttjses. Once you tell DOS to include the 
subdirectory name in the prompt, it will re- 
lentlessly seek one out. So if you have a $P 
in your PROMPT command and log into a 
floppy drive, then remove the disk from 
that floppy drive and do something that 
generates an “Abort, Retry, Ignore?" (or 
“Abort, Retry, Fail?” in DOS 3.3) mes- 
sage, DOS won’t budge until you stick the 
diskette back in the floppy slot. 

A second disadvantage is that if you 
have tons of multilayered subdirectories 
with long directory names, and you’re 
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BOOTING UP WITH BERNIE 


E veryone knows the first thing IX)S 
does after turning itself on is look for 
a batch file called AUTOEXEC.BAT 
and try to run it if it's there, right? 

Not if it’s busy booting BERNIE. 

The mechanism that tries to sniff out 
.the existence of a bootup file is buried in 
COMMAND.COM. This bootup file 
doesn’t have to be called AUTOEXEC 
.BAT. In fact, ildoesn’tevenhavetoend 
in .BAT. 

It’s easy to change the name of this 
bootup file to something innocuous like 
BERNIE. This will prevent others from 
using the TYPE command to look inside 
AUTOEXEC.BAT to see what files you 
use when you start your system. And it 
will keep all those snoops at bay by dis- 
playing a special message designed to 
confuse. Here’s how to do it: 

First, make sure you have copies of 
COMMAND.COM and AUTOEXEC 
. BAT stashed safely away, since the pro- 
cess described below alters COM- 
MAND.COM slightly. If you try this and 
want to put things the way they were, all 
you’ll have to do later is copy your old 
original COMMAND.COM over the 
patched one, and then copy it and the 
original AUTOEXEC. BA’T back to the 
root'directory. 

Put DEBUG.COM and a copy of 
COMMAND.COM in your root directo- 
ry. If you’ve never used DEBUG.COM 
before, it’s on your Supplemental DOS 
disk, not the main one. Stupidly, IBM re- 
moved DEBUG.COM from DOS Ver- 
sion 3.3. 

This process assumes that you nor- 
mally boot from a system with a C: hard 
drive, and that you have a subdirectory 
called C:\DOS. If not, it’s pretty simple 
to figure out how to adapt it. 

To get the ball rolling, enter 
DEBUG COMMAND.COM 

logged into one five levels deep, the 
prompt may be so long that your com- 
mands may wrap around the right edge of 
your screen, Conuibuting editor Stephen 
Manes has the best solution — keep subdir- 


You should see a hyphen at the left edge 
of your screen. This is the DEBUG 
prompt. Type 

S 100 5000 "AUTO" 

and DEBUG should print two pairs of 
four-digit hexadecimal numbers (hex 
numbers can be made up of the numerals 
0-9 plus the letters A-R, separated by a 
colon. Ignore the leftmost four digits: 
they’ll vary from system to system and 
they don’t matter here. But note the right- 
most four digits; this is where the name 
\AUTOEXEC.BAT is located inside 
COMMAND.COM. Now enter 

E **** "DOS\BERNIE " 

but substitute those rightmost four digits 
in place of the ****. For instance, if DE- 
BUG responded earlier with 

54BA : 130F 

after you entered the line beginning with 
the S, you would enter E OOF 
“DOS\BERNlE_ ” there. 

Note that you must include two blank 
spaces between BERNIE and the right- 
most quote mark. This is because 
\DOS\BERNIE is two characters shorter 
than the \AUTOEXEC.BAT that ap- 
pears inside COMMAND.COM. You 
have to pad over all existing letters in 
AUTOEXEC.BAT with spaces if your 
new name isn’t as long. 

Then type W, hit the Enter key, type 
Q, and hit the Enter key. 

Finally, copy your AUTOEXEC 
. BAT routine to your \DOS subdirectory 
and name it BERNIE, and then delete it 
from the root directory, with the com- 
mands 

COPY AUTOEXEC.BAT 

\DOS\B ERNIE 

DEL AUTOEXEC.BAT 

ectory names short. While subdirectories 
are really just specially treated files, and 
can have 1 1-character namesjust like files, 
avoid the temptation. In addition to pre- 
venting wraparound problems, this will 


You can then create a phony AUTOEX- 
EC.BAT file in your root directory that 
contains the line 

PROMPT Access DeniedS_ 

If another user tries to run AUTOEXEC 
.BAT, all he’ll get is a screenful of 

Access Denied 

prompts. You can even adapt the above 
technique to patch COMMAND.COM 
so that it changes the DIR command most 
snoops will try to use to see what’s on 
your disk. 

Enter 

DEBUG COMMAND.COM 
and then 

S 100 5000 "DIR" 3 

(including the 3 is important, since the 
letters DIR appear in COMMAND 
.COM several times, but you’re looking 
for the only one that is followed immedi- 
ately by a 3). DEBUG will print another 
two pairs of hex numbers that are separat- 
ed by a colon. Then enter 

E "DUR" 

but again, substitute the four rightmost 
hex digits for the ***», Then type W and 
hit the Enter key, then type Q and hit the 
Enter key, and then reboot. If you type in 
DIR you’ll get a “Bad command or file- 
name” error. If you type in DUR you’ll 
see your normal directory listing. Re- 
mind others using your system that 
you’ve changed the DIR command. 

A word of caution, though — don’t 
mix versions of COMMAND.COM. 
DOS checks to make sure the version it 
dealt with originally is not different from 
one you’re trying to use later. That’s why 
you made copies of your originals before 
you started. — Paul Somerson 

make it far easier to switch between sub- 
directories. It’s a lot simpler to type 
\WS\UT than \WORDSTAR\UTILITY 
,WPR, especially when you’re doing it 
.several times a day. (While you’re at it. 
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Overnight IRMAhas 
became the hteestpicture 
maker in^Snenca. 



A lot of our customers have 
felt for a long time that IRMA” 
ought to be in pictirres. 

And now IRMA is. With more 
graphics solutions in more com- 
munications environments than 


anyone else on the market IRMA 
has products that download, save, 
redisiilayand print mainframe 
graphics right on the PC. 

For example, with 3270 CUT- 
technology controllers you can 


use IRMA 3279 Graphics”; users 
with DFT controllers can dso 
choose IRMAX APA Graphics”or 
IRMAX PS Graphics.” 

With IRMAcom APA Graphics' 
you can easily turn remote PCs into 


nt»umM*ii79Cti^kKxaUiUXPSCmiita.aUMXAPACmfkiaa(JtU(miAMCmi*uxw^aMAUNAMCt^iiKi^lmtlHim h ff4mlD<:AUtTr. 






mainfiame graphics workstations. All our CTaphics products For more information on 

And now with ERMALAN are compatiHe with the latest DCAS graphics solutions, call us 

APA Graphics,” PCs on your IBM" GDDM host software product on todayat l-800-241-IRMA,ext518 
Token-Ring or other NETBIOS- the mainframe side and IBM PCs, 

compatible LAN can all be doing XTs, ATs and AT&T 6300s on the 
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■ HARD DISK ORGANIZATION 


■ Your system will 
run without a CONFIG 
.SYS file, but it 
will work better with 
one than without. 


truncate the names of programs you use 
every day. Why type EDITOR when you 
could just key in ED?) Also, resist the 
temptation to use extensions in subdirec- 
tory names since they'll just make the 
whole process more cumbersome and 
prone to error. Another solution to wrap- 
around ills, by the way, is to end all your 
prompts with a $_ which jumps the cursor 
down to column 1 of the line below. 

CLEANING UP VOUR ACT The only 
other file that has to be in the root directory 
is CONFIG.SYS. Your system will run 
without a CONFIG.SYS file, but it will 
work better with one than without. And 
certain programs demand one. If you’re 
using a database manager, for instance, 
that handles more than eight open files at 
once, you have to prepare DOS for jug- 
gling the extra ones with a FILES = com- 
mand in CONFIG.SYS. You can also do 
things like use the COUNTRY= com- 
mand to mix and match foreign currency 
symbols and odd time and date formats. 

But where CONFIG.SYS really shines 
is in increasing disk-read buffers, loading 
device drivers, and adding logical drives to 
your system. 

For some odd reason, IBM specified a 
default of two buffers for the XT, and a 
paltry three for the AT. Buffets are simply 
chunks of memory set aside to store the 
data your system most recently read from 
or wrote to your disk. If you have to go 
back and read the same data, it's far speed- 
ier to do so via these memory buffets than 
to have to move the magnetic heads again 
and slurp up the information from the 
physical isks one mote time. 

Buffer needs vary from system to sys- 
tem, and the number of buffets is often a 


topic of heated discussion when tech types 
get together. Virtually everyone agrees 
that three is a joke. Somewhere around 10 
or 15 seems right for XT users, and 20 or 
30 for AT users. Specifying too many is as 
detrimental to perfotmatKe as too few, 
since your system will end up wasting time 
' ‘thrashing the heads’ ’ as it chums through 
data it will never use. DOS 3.3 adjusts this 
automatically. 

If you currently have a directory 
crammed with hundreds of files, it’s easy 
to demonstrate how increasing the number 
of buffers can help boost performance. 
First, make sure you don’t have a CON- 
FIG.SYS file, or that if you do it doesn’t 
contain a BUFFERS= command. If yours 
does, rename it temporarily. 

Reboot and issue a DIR command. The 
first few dozen files scroll rapidly by, but 
eventually the buffers fill and the display 
suddenly turns balky. If you get tired of 
watching your files bounce slowly up- 
ward, interrupt the directory listing by 
holding down the Ctrl key and tapping ei- 
ther the C key or the ScrollLock key. 
Then, when you’re back in the root direc- 
tory at the DOS prompt, create a CON- 
FIG.SYS file by typing 

COPY CON CONFIG.SYS 

and then hitting the Enter key. The cursor 
will drop down a line. Type 

BUFFERS=15 

and then hit Enter, the F6 function key, 
and then the Enter key again.- You’ll see 
the message 

1 File(s) copied 

Reboot and reissue the DIR command. 
Now virtually all the files will fly by, not 
just the first few, since your system can 
load a giant chunk of directory data from 
your disk into memory at one pass and not 
have to keep reading the disk in little sips. 

CONFIG.SYS is also where you in- 
struct your system to load device drivers 
such as the DOS VDISK.SYS “virtual 
disk” (RAMdisk), or drivers to link your 
basic hardware with mice, nonstandard ex- 
ternal storage devices, pre-DOS 3.3 V/ 2 - 
inch floppy drives, or giant hard disks. 

And it’s where you tell DOS how many 
drives you’re going to want to use. When 
you boot up, DOS assumes a maximum of 


five (drives A: through E:). But if your sys- 
tem is loaded to the gills with hard disks, 
half-heights, microfloppies, and other ex- 
otica, you might need more. And if you 
use the SUBS'T command to fool your sys- 
tem into treating a subdirectory like a disk 
drive to get around PATH or environment 
limitations, you’ll have to prearrange it 
with a “LASTDRIVE=” CONFIG.SYS 
command. 

Apart from the hidden DOS system 
files, COMMAND.COM, AUTOEXEC 
.BAT, and CONHG.SYS, a well-orga- 
nized disk’s root directory should contain 
no other files. Well, technically, if you 
used the /V switch in formatting your hard 
disk or later added a volume label with the 
LABEL command, the name itself is kept 
in an additional hidden file. 

Some users don’t mind having their im- 
portant DOS utilities in their root directo- 
ry, and cut through the clutter of a messy 
directory with a DIR/P (paused directory) 
or DIR/W (wide directory) command. 
This won’t radically degrade performance, 
and may actually be a hair faster than stor- 
ing them in a separate \DOS subdirectory, 
if these files ate kept at the very beginning 
of the hard disk directory. But it’s even 
faster to keep them on a RAMdisk. And 
cluUer gets to be a bad habit — soon you 
start dumping files anywhere. Users who 
run Michael J. Mefford’s (REPEATS 
.COM) duplicate-file finder in this issue 
(Programming/Utilities) are always 
amazed at the large number of misplaced 
and misfiled programs and data. 

Earlier we said it was a good idea to 
clean up a root directory that was cluttered 
with extraneous files. If all a dealer or cor- 
porate systems installer did when setting 
up your brand new system was copy all the 
DOS files from their original floppies to 
your root directory, you can go ahead and 
erase everything except COMMAND 
.COM (which you’ll need to reboot). 

You can see if all tbe files in your root 
directory are also on your DOS disk by 
putting the DOS disk in drive A: and then 
typing 

DIR C:/W 
and then 

DIR A:/W 

for a wide-display, filenames-only listing. 
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No matter what your 
Winchester requirements, 
MiniScribe has the solution. V^fe 
offer a complete line of techno- 
logically advanced drives known 
for their excellence and quality. 

Choose our 3000 PLUS Series 
for 5 V 4 " half-height drives with 
12.75 - 38.4 MB unformatted 
storage and a 53 msec, access 


speed that defeats the 65 msec, 
industry average in similar 
capacities. Or, if high perfor- 
mance is the key, choose the 
6000 Series of SVi" full-height 
drives, with 32 - 85 MB unfor- 
matted storage and 28 msec, 
access speeds. For these 
products, MiniScribe offers a 
variety of kits to suit customer 


needs. Ask about our "iW form 
factor, our low-cost drives, and 
our drive-on-a-card products. 
With industry standard and 
intelligent interfaces, 
MiniScribe has a drive for 
virtually every requirement. 

One company, so many solutions. 
For all your Winchester needs, 
the choice is clear: MiniScribe. 


For more information, call 1-800-356-5333. 

CIRCLE 202 ON READER SERVICE CARD 


I III ll^^l II^N^ 


MiniScribe Corporation 

1861 Lefthand Circle. Longmont. Colorado 80501-6798 


■ HARD DISK ORGANIZATION 


Or, turn on your printer and either type 

DIR C: > PRN 
and then 

DIR A: > PRN 

or hold down the Ctrl key and hit P (or 
PrtSc) to toggle your printer on so that it 
echoes everything simultaneously to the 
printer and the screen and type DIR C: and 
then DIR A; for a printed copy of your di- 
rectory listing. If you used the Ctrl-P (or 
Ctrl-IMSc) technique to turn simultaneous 
printing on, hold down the Ctrl key and 
type P (or PrtSc) once more to toggle it off. 

You can also see what’s on your disk by 
sorting the files in order of their extension. 
The command 

DIR I SORT /-up I MORE 

will make it easy. For this to work, the 
EX)S SORT.EXE and MORE.COM files 
must be on the current directory or in direc- 
tories that you’ve included in your PATH 
command. 

Any way you do it, if you see that all 
you have on your root directory is DOS 
files, erase all but COMMAND.COM 
(you’ll put them back in their proper place 
later). 

If you have AUTOEXEC.BAT or 
CONFIG.SYS files, examine their con- 
tents by using the TYPE command. To see 
what’s inside CONHG. SYS, just type 

TYPE CONFIG.SYS 

If you see other files listed, such as 

DEVICE=VDISK.SYS 360 

DEVICE=ANSI.SYS 

DEVICE=MOUSE.SYS 

you’ll want to leave VDISK.SYS, AN- 
SI.SYS, and MOUSE.SYS where they are 
on the root directory. Later you can move 
them out of the root directory to a subdirec- 
tory called \BIN (so named because that’s 
where you store your programs, which are 
in binary, nontext format), and change the 
CONFIG.SYS file so that it says 

DEVICE=\BIN\VDISK.SYS 360 

DEVICE=\BIN\ANSI . SYS 

DEVICE=\BIN\MOUSE.SYS 

Similarly, if you use the TYPE com- 
mand to examine AUTOEXEC.BAT and 
see that it loads SideKick with the com- 


mand SK, leave SK.COM in the root di- 
rectory for now. Later, if you create a 
third-level subdirectory below \BIN called 
\BIN\KICK and move your SideKick files 
there, you would change the line in your 
AUTOEXEC.BAT file from 

SK 

to 

\BIN\KICK\SK 

CHOCK FULL You can store up to 64 
files in the root directory of a single-sided 
floppy disk (if you can still find one), and 
1 12 files in the root directory of a mote 
common 360K floppy. The toot directory 
of larger diskettes holds 224. And there’s 
space on most hard disk root directories to 
store 5 12 files. 

But don’t test this out on your hard disk. 
If you do, you’ll end up ^er the 509th 
with a “File creation error" message (the 
5 lOth, 5 1 1 th, and 3 12th are the two hidden 
system files and the hidden volume label). 
Any subdirectory entries you may have in 
the root directory are really just special 
types of files, so they’re included in the 
count too. So you run out of room well be- 
fore you actu^ly have a chance to create 
file5l2. 

The number of directory entries in a 
subdirectory is limited only by available 
space on the disk. That’s because each 
subdirectory is really just a special kind of 
file that keeps track of other files. Because 
the subdirectory itself is a file, it can grow 
the same way a data file grows when you 
add information to it. 

Remember — if you really want to orga- 
nize your hard disk properly, don’t put any 
other files on your root directory besides 
the ones mentioned above. Then, when 
you type 

DIR C:\ 

all you’ll see is one screenful of your boot- 
up files and main subdirectory listings. It’ll 
be an index into your well-organized hard 
disk. 

DISK TOOLS When IBM introduced its 
hard disk XT, it added several Unix-like 
subdirectory features (as well as a Unix- 
like tree structure) to the new release of 
DOS that accompanied it (Version 3.3 


adds an APPEND command to enhance 
PATH searches for nonexecutable files). 
Among these powerful new commands 
were 

MKDIR (and MD) 

RMDIR (and RD) 

CHDIR (and CD) 

PATH 

Nobody anywhere ever uses MKDIR, 
RMDIR, and CHDIR, since the shorthand 
versions MD, RD, and CD will do just 
fine. Avoid them, unless you’re the kind of 
prolix twit who prefers words like “uti- 
lize” rather than the shorter “use.” Of 
course, since the IBM DOS manual is not 
exactly what you’d call friendly, you can’t 
look up these commands by hunting for the 
shorthand versions in the alphabetical ref- 
erence section. MD, CR, and RD aren’t 
even in the DOS manual’s index. Nice 
touch, IBM. 

The MD command creates a new sub- 
directory. The first thing you should do af- 
terrunning FDISK and FORMAT is create 
a DOS subdirectory. To do this, type 

MD \DOS 

If you were sure you were in the root di- 
rectory, you could also type 

MD DOS 

since both commands will do the same 
thing — create a subdirectory one level 
down from where you currently ate, in the 
root directory . 

By omitting the Backslash (as in MD 
DOS) you’re saying, “Create a directory 
called DOS that’s one level down in the 
subdirectory tree from where I currently 
am.” By including the Backslash (as in 
MD \DOS) you’re saying, “Create a di- 
rectory called DOS that is one level down 
from the root directory,” since the single 
Backslash specifies the root directory. 

The method without the Backslash uses 
Relative locations. The technique with the 
Backslash uses Absolute locations. Both 
have their advantages. We’ll discuss this 
in more detail later. This is a critical dis- 
tinction and a point of real confusion 
among new hard disk users. (And it isn’t 
all that unusual; many DOS commands al- 
low alternate phrasings. For instance, you 
can use several different syntaxes to per- 
form the same COPY command, depend- 
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THE OLDEST COMPUTER DEALER IN THE SOUTH 

—COMPLETE SYSTEMS SHIPPED OVERNIGHT!— 


1 - 800 - 241-0286 


OVER 3 MILLION DOLLARS IN INVENTORY AND THOUSANDS OF DIFFERENT 
PRODUCTS IN STOCK. CALL FOR OUR FREE CATALOG. 



Personal Computer Centers 

148S Northeast Expressway. N.E. 
Atlanta. GA 30329 


INFORMATION 

1 - 404 - 634-5995 



SYSTEMS 

• IBM PC/AT— 80286 Processor, 30MB Voice Coil Drive, 

1.2MB Drive, 512K Monographics Monitor. $3695 

• AST PREMIUM 286 MODEL 80-1.2MB Drive, 512K $1649 

• IBM PC/XT-360K Floppy, 20MB Hard Disk, 640K $1575 

• AT&T 6300-(2) 360K Floppies, 640K. Mono Monitor 

DOS $1599 

• TURBO XT-360K Floppy, 20MB Half-Height, Ser/Par/Clk 

$995 

• TOSHIBA 3100 LAPTOP-360K Floppy, 10MB Hard Disk 

w/Plasma Screen $3295 

CALL FOR OUR UNADVERTISED SYSTEM SPECIALS!!! 


MONITORS 

• MITSUBISHI DIAMOND-SCAN— High Resolution 


EGA.... NEW!! CALL 

• NEC MULTISYNC EGA $595 

• MITSUBISH1 1409 Color Monitor $359 

• PGS HX-12 & HX-12E Color Monitors CALL 

• PGS MAX-12E MONITOR 

(770 X 350 Res w/Enhanced Capability) $169 

• AMDEK 410A (720 x 350 Resolution) 

w/Flat Screen— NEW!! CALL 

• SAMSUNG TRUE MONOCHROME 

(720 X 350 Resolution) $89 



MITSUBISH1 1410 


640 X 350 Resolution EGA Monitor 


$459 





SOFTWARE 


PRINTERS/PLOTTERS 

• AST /QUADRAM LASER PRINTER CALL 

• QMS LITTLE KISS LASER PRINTER 

(24 downloadable fonts) $1879 

• BROTHER TWINWRITER 

(Daisy Wheel & 9 Pin Dot Matrix) $895 

• EPSON FX-286e & FX-86e NEW LOW PRICE 

• BROTHER 1409 

(9 Pin Dot Matrix Narrow Carriage) $359 

• TOSHIBA 321/341/351 MODEL 2 

(24 Pin Printhead) CALL 

• HEWLET PACKARD 7550A 

(8 Pen/31.5 IPS/IO" x 16" Plot) $3199 

• HOUSTON INSTRUMENTS DMP42 

(1 Pen/3 IPS/20" x 32" Plot) T $2995 


BOARDS DRIVES 




» BORLAND LIGHTNING 
» BORLAND PROLOG 

$69 

» BORLAND SIDEKICK 

CALL 

• BORLAND REFLEX 

$89 

^ MULTIMATE ADVANTAGE 
^ MICROSOFT WORD 

$295 

p WORDPERFECT (New Version') w 


» MECA MANAGING YOUR MONEY 


• MICROSTUFF CROSSTALK XVI 

> SUBLOGIC JET SIMULATOR 

> HARVARD PERSONAL 
PUBLISHER 

$99 

$35 

• SOFTWARE PUBLISHING 

Professional Series FROM $149 


• HAYES 1200B w /0 Software S325 

• HAVES COMPATfBLE INTERNAL 

1200 Baud with Comm SW $139 

• QUADRAM EGA PROSYNC CARD $349 

• HERCULES COLOR CARD $159 

• HERCULES GRAPHICS PLUS $199 

• HERCULES Compatible Monographics 

Card w/Parallel $139 

• INTEL Above Board/AT w/128K 
Eimandable to 1.5 MB W PIS $369 

• AST SIXPAK PREMIUM 

W/256K Expandable to 2 MB S/P/C $199 

• FAC I/O CARO SERIAL/ 

Parallel/CooK/Game Port $109 

• INTEL INBOARD 386 AT 

Turn Your AT into a 386 NEW! 

• QUAD 386- 

High Power lor Y^ur XT NEW! 


• 20MB HALF HEIGHT $395 

• 30 MB VOICE COIL FAST ACCESS $695 

• SEAGATE 40MB High Speed 

Half-Height . CALL 

• PRIAM 40MB/AT 

(29 Millisecond Access Time) $995 

• PRIAM 60MB AT 

(19 Millisecond Access Time). $1295 

• FILECARO 30MB Hard Card NEW 

• TANDON 21M6 Business Card $479 

• PLUS DEVELOPMENT 20MB 

Hard Card (Thin) CALL 

• INTERNAL TAPE DRIVES 

from to to 40MB FROM $259 

CALL FOR OUR 
COMPLETE CATALOG 
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in retail stores only 


VISIT OUR SHOWROOMS IN 
ATLANTA, CHARLOTTE, 
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■ HARD DISK ORGANIZATION 


ing on what you want to do. ) 

Once you’ve created the \DOS subdir- 
ectory, log into it (or Change Directories) 
from the root directory by issuing the CD 
DOS (or CD \DOS) command. Here's a 
shortcut — once you’ve typed MD \DOS to 
create the subdirectory, type the letter C 
and then hit F3. F3 repeats the previous 
command, so it will fill in the command 
line with the rest of what you typed at the 
previous DOS prompt. So at the C> 
prompt, you’d type 

MD \D0S 

and hit the Enter key. Then you’d type 

C 

and hit F3. As soon as you did you’d see 

OCD \DOS 

Hit the Enter key and DOS will log you 
into your new \DOS subdirectory, and 
you’ll see 

C> 

How do you know you’re in the \DOS 
subdirectory '.’ If you type in DIR you’ll get 
something like 


Volume in drive C is PC MAGAZINE 
Directory of C:\OOS 

<DIR> 6~lf-87 10:4Bp 

<01R> 6-10-87 10:4Bp 

2 Pile(8} 20840448 bytes free 


You can sec the current directory in the 
second line of the DIR report. But if you 
remembered to set your PROMPT to $P: 
you could automatically tell which directo- 
ry you were logged into, since instead of 


You can use the absolute location tech- 
nique and issue a command that says 
“move to the root directory" 

CD \ 

or you can say “move one level up from 
where I am" with the command 


CD . . 

You could have typed CD\ rather than 
CD \ and CD. . rather than CD . . , since in 
this case DOS isn’t picky about extra 
spaces. The double dot stands for the “par- 
ent” directory of the one you’re currently 
logged into — the directory (or subdirec- 
tory) directly one level up toward the root. 
In this ca.se, the only level up is the root. 

If you’re curious, the single dot stands 
for the directory you’re currently in. This 
shorthand actually comes in handy when 
you’re prompted for a subdirectory name 
and you’re in one that’s five levels deep 
and would rather type a single period than 
a lung, elaborate pathname — although just 
pounding on the Enter key .sometimes 
works in such situations. 

In any event, once you’ve used the CD\ 
or the CD., command and you’re back in 
the root directory, type DIR and you’ll see 
a new listing along with 


Volume in drive C is PC MAGAZINE 
Directory of C:\ 

lt43p 
3t27p 
Btl2p 
101 46p 


COMMAND COM 23210 3-07-8S 

CONFIG SYS 128 1-11-87 

AUTOEXEC BAT 640 2-22-87 

DOS <DIR> 6-10-87 


The <DIR> tells you that you now 
have a subdirectory one level down from 
the root directory. 


C> 

as .soon as you typed CD \DOS you’d see 

C:\DOS: 

Typing CD by itself will also display 
the current subdirectory. But that’s an ex- 
tra step. 

Notice that DOS already thinks you 
have two files in the \DOS subdirectory 
with the peculiar names . and .. and with 
<DIR> where the file size usually goes. 
We’ll talk about the dot notation a little lat- 
er. The <DIR> tells us we’re dealing with 
subdirectory entries. 

Now go back to the nxrt directory. You 
can do this one of two ways. 


Important files You should now 
copy all the important files from your DOS 
(loppy disks into your new DOS subdirec- 
tory. You can log onto drive A: and type 

COPY *.* C:\D0S 

or. while working in the nxrt directory in 
drive C:, type 

COPY A:*.* \DOS 

Or you could log into C:\DOS (with the 
CD DOS or CD \DOS command ) and type 

COPY A : * . * 

Make sure you copy the important files 
from both the main DOS floppy disk and 


the supplemental one. However, you can 
skip some of the files nobody ever uses, 
such as VDISK.LST (a long assembly lan- 
guage source code file for programmers), 
anything ending with a .BAS extension 
(unless you think IX)NKEY is an exciting 
and challenging game), and some of the 
stranger utilities such as KEYBIT.COM 
and KEYBFR.COM. which load in for- 
eign keyboard templates (in this case Ital- 
ian and French). 'You can also toss BA- 
SIC, since BASICA does everything 
BASIC does and more. It’s hard to be- 
lieve, but some of the programs on even 
the most recent version of DOS will work 
only on the PCjr; try running MUSICA 
.BAS, for instance. Do, however, copy 
DEBUG.COM, which, for some bizarre 
rea.son. is on the Supplemental DOS disk. 
DOS 3.3 does away with frivolous files. 
However, it also does away with DEBUG. 

Now that you’ve created a subdirectory 
(called \DOS) one level down from the 
root directory , go ahead and create another 
subdirectory on the same level as \DOS, 
called \BIN. But be careful. Why? 

If you’re currently logged into either 
the root directory or the \DOS directory, 
you could create \B1N with the ABSO- 
LUTE command 

MD \BIN 

This command, in effect, says, “Create 
a subdirectory one level down from the 
root directory and call it BIN.” The single 
\ prefix means “one level down from the 
root directory.” However, if you forget 
the Backslash and try the command 

MD BIN 

two things will happen, depending on 
where you currently are on your hard disk, 
since omitting the Backslash makes this a 
Relative command rather than an Abso- 
lute one. Typing MD BIN will create a 
subdirectory one level down from where 
you currently are. So if you’re currently 
logged into the root directory, MD BIN 
will create a subdirectory called \BIN 
that’s one level down from the root. 

But if you’re currently logged into 
\DOS, which is already one level down 
from the root, and you type MD BIN, 
you’ll end up creating a subdirectory 
called \DOS\BIN that’s one level down 
from \DOS and two levels down from the 
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■ HARD DISK ORGANIZATION 


root. That's because leaving out the Back- 
slash command makes it a Relative com- 
mand rather than an Absolute one. 

To recap, if you already have a subdir- 
ectory called \DOS, but you're currently 
logged into tbe toot directory 




which is wbat you want. But if you're al- 
ready one level down, in \[X3S 




Actually, it really doesn't matter which 
way you set up your subdirectories. Most 


users aren't really comfortable creating 
tree structures any more complex than one 
or two levels deep. Others prefer intricate- 
ly filigreed systems. For best results. Keep 
It Simple. The only real reason to create 
lots of subdirectories branching off of each 
other is if your work demands it. 

For instance, if you're a CPA with 
many clients, each one deserves its own 
subdirectory, and each will require still 
deeper subdirectory levels of organization. 
It's good practice to keep records separat- 
ed by year or quarter or even month (de- 
pending on the quantity of files). But while 
it might make sense to keep expenses in 
one subdirectory and income in another, it 
would be ridiculous to have one called 

\SHXTt1CO\1987\JUHE\EXPENSES\OrFlCE\PENClLS 

and another 

\SHITHC0\1987\JUNE\EXPENSES\0PFICE\STAPLES 

NECESSARY UTILITIES If you've 
followed the above insUiictions properly, 
you now have two subdirectories called 
\DOS and \BIN. each a single level down 
from the root directory. \DOS contains all 
the important files you copied from your 
two main DOS disks. \BIN should contain 
all the smaller non-IX)S utilities and batch 
files you use every day. 

Two utilities you absolutely, positively 
should have on your hard disk are VTREE 
.COM and BROWSE.COM, both written 
by contributing editor Charles Petzold for 
PC Magazine'^ Programming/Utilities 
column (Volume 4 Number 22 and Vol- 
ume 5 Number 6). They're both on Vol- 
ume I of the PC Magazine Utilities disk, 
which is given away free to new and re- 
newing subscribers. (You could download 
them at no charge from the PC Magazine 
Interactive Reader Service bulletin board, 
(212) 696-0360, 1,200 bps, no parity, 8 
data bits, I stop bit. Or create VTREE 
.COM by typing in and running the BA- 
SIC program in Figure 2.) And both be- 
long in the \BIN subdirectory. 

VTREE.COM displays a pictorial rep- 
resenuition of the tree structure of the sub- 
directories on your hard disk. BROWSE 
.COM is a replacement for the DOS TYPE 
command that lets you scan rapidly 
through your files. Vernon Buerg's LIST 


.COM (available from his bulletin board at 
(415) 994-2944) is an even fancier version 
of BROWSE. 

Once you've created your \B1N subdir- 
ectory, copy VTREE.COM and also copy 
BROWSE.COM into it (by adapting any 
of the syntaxes you used to copy your DOS 
files into \DOS. above). Log into \BIN by 
typing 

CD \BIN 

and run VTREE by typing 

VTREE 

You should see something that looks 
like this: 

-+- DOS 

I 

+- BIN 

This may not be a very impressive 
graphical representation, but it's vastly 
better than the disgraceful, nearly useless 
output produced by the DOS TREE.COM 
utility. All TREE.COM does is grind out a 
long, slightly confusing textual descrip- 
tion. With just 2 subdirectories it's not so 
terrible, but with 20 or 30 all you get is an 
unmanageable scrolling mess. And dis- 
playing a graphic object such as a hierar- 
chical tree with words alone is like trying 
to describe colors to someone who's con- 
genitally blind. 

tree's version of the above subdirec- 
tory structure is 

OlRECTOtiy PATH LISTING POH VMpUME PC HAGAI INC 
Path! \OOS 

Sub-dl rector lea: None 
Path: \S1N 

Sub-directories: None 

You can make TREE slightly more use- 
ful adding a /F switch, which will display 
all the files in all the subdirectories. But 
even this use of TREE is overshadowed by 
the far better CHKDSK /V, which also 
lists all the files on your disk. CHKDSK/V 
displays full path names; TREE /F doesn't. 
And TREE pads all its listings with unnec- 
essary spaces, which makes it scroll rapid- 
ly off your screen. As a bonus, CHKDSK 
/\ adds the standard CHKDSK report de- 
tailing the number of files, bytes free, etc. 
And it displays the hidden files; TREE IF 
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100 ' Program for creating VTREE.CON — by Charlie Petzold 
110 CLS:PRINT "Cheeking DATA) please wait..." 

120 FOR B=1 TO 32:POR C-1 TO 16:READ A$:TTL-TTL+VAL("iB’+A$) iNEXT 
130 READ S;IF S-TTL THEN 1S0 

140 PRINT "DATA ERROR IN LINE")B*10+190 ) " — REDO":END 
150 TTL-0: NEXT .-RESTORE 

160 OPEN "VTREE.CON" AS #1 LEN-llFIELD 11,1 AS DS 
170 FOR B-1 TO 32:FOR C-1 TO 16:REAO A$ 

180 LSET D$-CBR$(VAL("6a"+A$)) :POT tlrNEXT.-READ DUHNY$:NEXT 
190 CLOSE;PRINT "VTREE.CON CREATED" 

200 DATA EB,5F,90,00,3A,SC,2A,2E,2A,00,28,43,29,20,43,6F,1112 
210 DATA 70, 79, 72, 69, 67, 68, 74, 20, 43, 68, 61, 72, 6C, 65, 73, 20, 1545 
220 DATA 50,65,74,7A,6F,6C,64,2C,20,31,39,38,3S,49,6E,76,1330 
230 DATA 61, 6C, 69, 64, 20, 64, 69, 73, 68,20,64,72,69, 76, 65, 24, 1475 
240 DATA 52, 65, 71, 75, 69, 72, 65, 73, 20, 44, 4F, S3, 20, 32, 2E, 30, 1286 
250 DATA-20,2B,24,00,00,00,5C,2A,2E,2A,00,06,01,3C,03,00,403 
260 DATA 00,3C,FF,75,0A,8D,16,2D,01,B4,09,CD,21,CO,20,B4,1495 
270 DATA 30,CD,21,3C,02,73,06,8D,16,40,01,EB,EC,A0,5C,00,1420 
280 DATA 0A,C0,75,06,B4,19,CD,21,FE,C0,8A,D0,04,40,A2,03,1793 
290 DATA 01,FC,8B,16,5D,01,B4,1A,CD,21,8B,1E,54,01,03,DB,1428 
300 DATA 80, 3E, 53, 01, 00, 75, 12, C7, 87, FC, 02, 00, 00, BA, 03, 01, 1187 
310 DATA B9,10,00,B4,4E,CD,21,EB,04,B4,4F,CD,21,73,03,E9,1784 
320 DATA DE,00,8B,36,5D,01,80,7C,15,10,7S,ED,83,C6,1E,80,1639 
330 DATA 3C,2E,74,E5,FF,87,FC,02,8B,0E,S4,01,E3,3A,83,BF,1940 
340 DATA FC,02,01,74,21,2B,DB,B0,B3,F7,87,FC,02,00,80,74,1901 
350 DATA 02,B0,20,ES,FD,00,S1,B9,10,00,B0,20,E8,F4,00,E2,1887 
360 DATA F9,S9,43,43,E2,E1,83,BF,FC,02,01,7S,0B,8B,0B,5F,1876 
370 DATA 01,B0,C4,E8,DD,00,E2,F9,56,8B,36,5D,01,BF,80,00,1993 
380 DATA 8B,D7,B9,2B,00,F3,A4,5E,B4,1A,CD,21,B4,4F,CO,21,2024 
390 DATA 72,14,80,3E,95,00,10,7S,F3,B0,C2,83,BF,FC,B2,01,1796 
400 DATA 74,15,B0,C3,EB,11,B0,C4,83,BF,FC,02,01,74,08,B0,2009 
410 DATA C0,81,8F,FC,02,00,80,E8,99,00,B0,C4,E8,94,00,B0,2159 
420 DATA 20,E8,8F,00,B9,0D,00,8B,3E,5B,01,AC,0A,CB,74,06,1394 
430 DATA AA,E8,7F,00,E2,FS,B0,20,E8,78,00,89,0E,5F,01,89,1944 
440 DATA 3E,5B,01,FF,06,SB,01,BE,S6,01,B9,05,00,F3,A4,FF,1636 
450 DATA 06,S4,01,C6,06,S3,01,00,83,06,SD,01,2B,E9,F2,FE,1382 
460 DATA 83,3E,S4,01,00,74,4A,F7,87,FC,02,FP,7F,75,0A,B0,1789 
470 DATA 0D, E8, 3F, 00, B0,0A,E8,3A, 00, BF, 03, 01,89,46, 00,80,1410 
480 DATA 00,F2,AE,4F,B9,40,00,B0,SC,FD,F2,AE,F2,AE,47,B9,2305 
490 DATA 3E,5B,01,FF,06,5B,01,BE,S6,01,B9,05,00,FC,F3,A4,1633 
500 DATA FF,0E,S4,01,C6,06,S3,01,01,83,2E,SD,01,2B,E9,A1,13S1 
510 DATA FE,CD,20,52,8A,D0,B4,02,CD,21,5A,C3,00,00,00,00,1624 


Figure 2: Contributing editor Charles Petzold s program to create VTREE.COM utility, which 
produces a graphic representation cf a hard disk's hierarchical tree structure. 


files in different subdirectories. You can 
even have similarly named subdirectories; 
if you wanted to (and you don't) you could 
have a subdirectory called \DOS and one 
called \BIN\DOS on the same disk. 

For instance, you could rename Petz- 
old’s VTREE.COM to TREE.COM and 
put it in \BIN. So if you kept the original 
IX)S version in the \DOS subdirectory, 
your hard disk would then contain files 
called 

\DOS\TREE . COM 

(which is the original DOS version) and 
\BIN\TREE.COM 

(which is the renamed version of the 
VTREE.COM utility). To tun the original 


doesn’t. Finally, CHKDSK /V is far fast- 
er. Chugging through slightly more than 
2,000 files on an AT took CHKDSK /V 98 
seconds. TREE IF produced an inferior 
report and took 123 seconds, or 25 percent 
longer. 

When you copy VTREE.COM into 
your \BIN directory, the very next thing 
you should do is type 

ERASE \DOS\TREE.COM 

DimJCATE NAMES Note that in the 
above example, the full name of the primi- 
tive DOS utility that you just expunged 
was \DOS\TREE.COM rather than just 
TREE.COM. That’s because you can 
have different versions of similarly named 


DOS tree version, you’d need to type 

\DOS\TREE 

To run Petzold’s VTREE.COM, which 
for this example you renamed to TREE 
.COM, you’d type 

\BIN\TREE 

If you were in the root directory and 
hadn’t yet used the PATH command to tell 
DOS where to look forexecutable files and 
you typed 

TREE 

you wouldn’t run either \DOS\TREE or 
\BIN\TREE; all you’d get is a “Bad com- 
mand or file name" message. As dis- 
cussed above, when you type in a com- 
mand like TREE at the DOS prompt, 
COMMAND.COM first checks whether 
it’s an internal command, and if it discov- 
ers it’s not, checks a specified set of direc- 
tories (called a PATH) for a file by that 
name with a .CX)M, .EXE, or .BAT ex- 
tension. If \DOS and \BIN aren’t yet in- 
cluded in the path, COMMAND.COM 
won’t check in those subdirectories, and 
won’t mn either version ofTREE.COM. 

You can tell COMMAND.COM to 
check in both of these subdirectories with 
the command 

PATH C:\DOS; C:\BIN 
or 

PATH C:\BIN; C:\DOS 

The difference between these two is 
that if the top path is active, DOS will look 
in the \DOS subdirectory before it looks in 
\BIN. In the second example it will exam- 
ine \BIN before \DOS. If DOS finds a 
TREE file ending in .COM, .EXE, or 
.BAT, it will stop looking and execute the 
file. If the first path is in use, typing TREE 
will run the DOS version of fteE. If the 
second path is in use, DOS will find Pet- 
zold’s renamed version of VTREE and 
then run it. 

Incidentally, if you had files called 
TREE.COM, TREE.EXE, and TREE 
.BAT in either subdirectory, DOS would 
run TREE.COM. It always looks for 
.COM files first, then .EXEs, and finally 
.BATs. But DOS 3.2 or earlier won’t look 
for filenames with any other extensions, 
such as data files or program overlays. 
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■ Keeping subdirectory 
names short saves 
environment space and 
wear and tear on your 
typing fingers. 


This is a genuine problem that most power 
users get around by buying “path extend- 
ers” that will look for any file with any ex- 
tension in any specified subdirectories. 
The two most popular are SDA Asso- 
ciates’ wonderful FilePalh and a program 
called File Facility, written by an IBM em- 
ployee and marketed half-heartedly by 
IBM. DOS 3.3 solves the problem with 
APPEND. They both work about the 
same. 

It’s best to include a path command like 
either of the ones above in your startup 
AUTOEXEC.BAT file. And if you’re us- 
ing a path extender or APPEND, add a 
separate line for it too. 

We mentioned earlier that you could 
type SET to see the command that most re- 
cently configured your prompt. Typing 
SET on a line by itself will also display the 
current path setting. Typing PATH by it- 
self will also do so. Modify your existing 
path setting by following the PATH com- 
mand with the new list of subdirectories, 
joined together with semicolons. 

A smarter technique for adding path 
settings, suggested by DOS expert Marvin 
Avery and adapted here, is to exploit the 
trick of using environment settings as vari- 
ables. 

Create a small batch file called ADD- 
PATH.BAT by getting into DOS, typing 
in the lines below, hitting the Enter key at 
the end of each one, and then hitting the F6 
key and the Enter key one final time when 
you’re all done. Do it right and you’ll get a 
“ I Filefs) copied” message afterwards: 

COPY CON ADDPATH.BAT 

IF %l(w==(w GOTO END 

PATH=55PATH%:%1 

:END 


To test it out, assuming you don’t al- 
ready have any path set, create a simple 
path to your C:\DOS directory with 

PATH = C:\DOS 

Then type either PATH or SET to make 
sure you typed it in properly . To extend the 
path so it included C;\BIN, you’d ordinari- 
ly have to type 

PATH = C:\D0S: C:\BIN 

But if you have ADDPATH.BAT 
handy, all you have to do is type 

ADDPATH C:\BIN 

Then type SET or PATH again and 
you’ll see the path setting has indeed been 
extended. 

This isn’t such a typing saver with such 
a small path. But when your path goes all 
the way across the screen, you’ll appreci- 
ate it. It works by using an environment 
setting as a variable (the %PATH% is a 
variable that tells DOS, “Look inside the 
current environment setting and substitute, 
in place of the %PATH% in the batch file, 
whatever follows the word PATH=”). 
The technique also uses what is called a re- 
placeable parameter — the % I . When DOS 
sees this in a batch file, it replaces the %l 
with the first word or string of characters 
you typed on the command line immedi- 
ately following the name of the batch file. 

So if the batch file is called ADDPATH 
and at the DOS prompt you typed 

ADDPATH HELLO THERE 

it would replace the %l with HELLO. If 
you wanted it to replace %l with “HEL- 
LOTHERE”, you’d have to type either 

ADDPATH HELLOTHERE 
or, alternatively, 

ADDPATH HELLO-THERE 

since the % I stops when it sees a space (or 
other “delimiter” DOS uses to separate 
words). 

The “IF %!(&)==(& GOTO END” 
(note the double equal sign) le.sts to see 
whether you typed anything in after the 
name of the batch file. If you did type 
something in, like HELLO, DOS replaces 
the % I with HELLO and turns the test into 

IF HELLOfu ==((i GOTO END 


Now, HELLOfti is clearly not equal to 
(a , so the test fails. 

However, if you entered nothing after 
the name of the batch file, %l would be 
equal to nothing, and DOS would turn the 
lest into 

IF (u= = (a GOTO END 

Sure enough, (a does equal (w, so the 
batch file will jump to the “label” called 
:END. (Labels are preceded with colons 
and don’t execute.) What this effectively 
does is jump around the “PATH 
=%PATH%;% I ” command if you forgot 
to enter an additional path extension. 

However, if you did enter a new subdir- 
ectory and you wanted to have it tacked 
onto the end of your path. DOS would 
“concatenate” it when it came to the line 
“PATH=%PATH%;%I”. It would re- 
place the %PATH% with the current path 
and the % I with the new subdirectory you 
just typed in. And it would tack on the 
semicolon DOS uses to separate subdirec- 
tories. If the current path was 

PATH = C:\DOS 
and you typed in 

ADDPATH C:\BIN 
you’d end up with 

PATH=C:\DOS;C:\BIN 

If your PATH gets extremely long, you 
can quickly run out of space. You’re limit- 
ed to a default environment space (the 
place DOS stores its PATH and PROMPT 
information) of 160 bytes. PC Lab Notes 
in Volume 6 Number 7 explains how to get 
around this limitation with the little-used 
SHELL command in your CONFIG.SYS 
file. If you try this, remember that the 
SHELL command in DOS 3.0 and 3. 1 is 
undtKumented and works by specifying 
extra space in 16-byte chunks called para- 
graphs; in Version 3.2 it’s dtKumcnted but 
specifies the actual number of bytes, not 
paragraphs. If you currently use Version 
2. 1 , get with it and upgrade. This trick and 
new commands like XCOPY and AP- 
PEND ate worth the modest cost. 

Keeping subdirectory names short 
saves environment space and wear and tear 
on your typing fingers. It’s also a good 
idea because the CD command can’t han- 
dle mote than 64 characters. If you abso- 
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■ HARD DISK ORGANIZATION 


lutely can’t live without long subdirectory 
names, and you run out of environment 
space, you can always use the SUBST 
command as shorthand in your AUTOEX- 
EC. BAT file. Subdirectories really work 
pretty much like individual disk drives. 
SUBST blurs the distinction. 

If you have a tangle of subdirectories on 
your hard disk like 

C: \ABLE\BAKER\CHARLIE\FOXTROT 
you could issue the SUBST command 

SUBST El C:\ABLE\BAKER\CBARLIE\FOXTROT 

before you issue the PATH command. 
Then the short path command 

PATH E: 

will tell DOS to include the subdirectory 
C: \ ABLE \ BAKER \ CHARLIE \ FOX- 
TROT in its path searches. This method 
cuts down on your typing and lets you treat 
long subdirectories the exact same way 
you'd treat drives. If you type 

DIR E: 

you'll see what files are included 
in C:\ABLE\BAKER\CHARL1E\F0X- 
TROT. You can also use this trick to copy 
files in and out of that subdirectory. And 
you can log into it just by typing E: at the 
prompt. Note that you can’t use a higher 
drive letter than E: unless you warn DOS 
beforehand in your CONFIG.SYS file 
with the LASTDRIVE= command. And 
you can create such drives temporarily. 

SUBST E: /D 

will undo the substitution. But if you're 
going to use this trick, read all the warn- 
ings in the SUBST section of the DOS 
manual. Commands like LABEL and 
BACKUP can cause problems with it. 
And SUBST is magic with programs like 
WordStar 3.x that can find their overlays 
on specified drives but not subdirectories 
(APPEND is even better). 

Notice that each of the subdirectories is 
preceded by a drive letter, C:. If all you 
ever do is use your C: hard disk and never 
log onto a RAMdi.sk or a floppy, you can 
omit this. A path such as 

PATH=\DOS:\BIN 


would work just as well in that case. 

However, you should include the drive 
letters, because if you really want to boost 
performance you’ll create a RAMdisk and 
copy your most frequently used pro- 
grams — and all your long complex batch 
files — into it. 

SPEEDY DEVICES As every power 
user knows, a RAMdisk is a section of 
memory that some software has tricked 
DOS into treating like an additional physi- 
cal disk drive. RAMdisks are far faster 
than even the fastest hard disks, since they 
contain no moving parts. The tradeoff, of 
course, is that RAMdisks are volatile: all 
data stored on them vanishes when you 
turn the power off or when the current in 
your wall socket hiccups. 


■ RAMiiisks are volatile; 
all data stored 
on them vanishes when 
you turn the power off. 


To install the free RAMdisk that comes 
with later versions of DOS, make sure the 
DOS VDISK.SYS program is in your 
C:\DOS subdirectory and include a line in 
your CONFIG.SYS file that says 

DEVICE=C : \D0S\VDISK . SYS 

This command will set up a virtual 
drive D: with 64K of available space. If 
you want a larger RAMdisk, you can spec- 
ify the number of bytes at the end of the 
command. 

DEVI CE = C : \DOS\VDISK . SYS 36P 

would set up a drive D: that’s the same size 
as a standard double-sided floppy. Howev- 
er, IBM won’t let you DISKCIOPY into it. 
RAMdisk software from other manufac- 
turers, such as AST’s SUPERDRV, will 
let you use the DISKCOPY command. 
IBM’s VDISK driver will let you create 
multiple virtual disks, configure the sector 
size and number of directory entries, and, 
in the most recent versions of DOS, use 
extended memory. 


The trick is to figure out which major 
programs, batch files, and utilities you use 
frequently and insert a cascade of com- 
mands in your AUTOEXEC.BAT file to 
copy those files to the RAMdisk. Then 
m^e sure your path includes this new 
drive. In the example we’ve been using, 
the path would now look like 

PATH=D:\: C:\DOS: CABIN 

Putting D:\ first means that the root di- 
rectory of the RAMdisk is the first place 
DOS will look. 

It’s smart to put all your batch files ex- 
cept the tiniest ones into a RAMdisk, since 
batch files execute one slow line at a time. 
Watching even a hard disk grind its way 
through a medium-sized batch file is no 
fun at all. 

Let’s say you use three programs very 
often: CHKDSK.COM, a color-setting 
and screen-clearing program called 
C.COM, and BROWSE.COM. Your AU- 
TOEXEC. BAT file would contain the 
lines 

COPY C:\CHKDSK.C0I1 D: > NUL 

COPY C:\C.COM D: > NUL 

COPY Cl 'iROWSE.COM DrZ.COM > NUL 

The > NUL at the end of each line gets 
rid of the “1 File(s) copied” messages. 
Notice that the third line not only copies 
BROWSE.COM to D: but also renames it 
to Z.COM. That’s because Z is a lot easier 
to type than BROWSE, since Z is one let- 
ter long and happens to be at the lower-left- 
hand comer of the keyboard. 

Safety first Most software pack- 
ages these days either come with instruc- 
tions that suggest creating one or more 
dedicated subdirectories, or have their 
own installation programs that do it auto- 
matically. 

However, these automatic installers 
can be downright dangerous. Some re- 
place your versions of AUTOEXEC.BAT 
and CONFIG.SYS with their own, when 
they really ought to modify yours rather 
than trashing them. Others hide files, 
which makes it difficult to remove subdir- 
ectories. 

You can get around the first problem by 
using the TYPE command or BROWSE or 
your word processor to examine the .BAT 
and installation programs. If you see a 
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■ Some programs, 
in spiteful attempts at 
copy protection, 
install hidden files 
that you can’t see in 
directory searches. 


command that simply copies program ver- 
sions of AUTOEXEC.BAT and CON- 
FIG.SYS to your hard disk, you can use 
your word prtxressor to adapt your existing 
files rather than watching them gel 
trashed. 

A smart idea is to maintain a small sub- 
directory called \BAKUP containing noth- 
ing but your current versions COM- 
MAND.COM, AUTOEXEC.BAT, and 
CONFIG.SYS. Every time you update 
one of these, copy it to the \BAKUP sub- 
directory. Then when a program installs it- 
self destructively you can type 

COPY \BAKUP \ 

This is shorthand; you could have said 

COPY \BAKUP\*.» \ 

DOS thinks that when you tell it to per- 
form a task such as copying or deleting and 
you specify just the name of the subdirec- 
tory, you really mean, “do something to 
all the files in the subdirectory.” So if you 
have a \BIN directory and you type 

DEL \BIN 

DOS assumes you want to wipe out every 
file in the subdirectory, just as if you had 
typed 

DEL \BIN\*.* 

In both cases it will warn you in its quirky 
way with the mes,sage 

Are you sure (Y/N)? 

Keeping duplicates of your important 
root directory files in a \BAKUP subdirec- 
tory is also a good idea if you try to get loo 
tricky. While DOS usually pauses to warn 


you if you try to delete all the files in a di- 
rectory, you can sidestep the protection. 
Execute either of the commands 

FOR %A IN (*.*) DO DEL %k 
or. alternatively. 

ECHO Y I DEL • • 

and DOS will merrily wipe out every la.sl 
nonhidden file. The syntax for the above 
FOR . . . IN . . . DO command is correct if you 
type it in at the DOS prompt (be careful if 
you try this). But if you want to use it in a 
batch file, replace both single % signs with 
double %% signs (and be even more care- 
ful). 

Hidden files can be a real problem with 
subdirectories. Few users end up keeping 
the same subdirectory stmeture for very 
long. Most end up cutting and pasting 
branches of the tree as they get more so- 
phisticated or desperately short of space, 
or when they replace applications pack- 
ages with newer ones. 

The RD command removes subdirec- 
tories, but only when they're empty. If 
you’ve left even one file or lower-level 
subdirectory in them, you won’t be able to 
expunge the subdirectory. 

Some programs, in spiteful attempts at 
copy protection, install hidden files that 
you can’t see in normal directory searches. 
If you try to remove a subdirectory that you 
think is empty and you see a 

Invalid path, not directory, 
or directory not empty 

message, first check to see if you’ve left 
any subdirectories branching off the one 
you want to get rid of. If so, you have to 
move or erase the contents of those lower- 
level subdirectories first, then use the RD 
command to remove them. 

If there aren’t any files or lower-level 
subdirectories, some na.sty application has 
probably planted a hidden file there. You 
can check on this by executing the 

CHKDSK /V I MORE 

command, which will show all the files on 
your disk a screenful at a time, including 
the hidden ones. Then use Charles Petz- 
old’s ATTR.COM program (Program- 
ming/Utilities Volume 5 Number 1 1 ) to 
unhide the file, or type in the following 


script using a pure ASCII word processor. 
Name it UNHIDE. SCR and be sure to hit 
the Enter key at the end of each line, espe- 
cially the last one (with the Q). Also, be 
sure to leave blank lines above the line 
with the RCX and the line with the W: 

N UNHIDE.COM 
A 

MOV BX.8P 
INC BX 

CMP BYTE PTR [BX],2P 
JZ 1P3 
MOV DX.BX 
INC BX 

CMP BYTE PTR [BXJ.D 
JZ 116 

CMP BYTE PTR [BX] .P 
JNZ IPB 

MOV BYTE PTR [BX] ,P 

MOV CX,2P 

MOV AL, 1 

MOV AH, 43 

INT 21 

INT 2P 

RCX 

24 

W 

N HIDE.COM 
A 119 
MOV CX,27 

W 

Q 

Then put UNHIDE.SCR on the same 
directory as DEBUG.COM (or make sure 
that DEBUG.COM is in a subdirectory 
that you included in your PATH com- 
mand) and type 

DEBUG < UNHIDE.SCR 

This process will give you two new util- 
ities to put in your \B1N subdirec- 
tory— HIDE.COM and UNH1DE.COM. 
To hide a file called BONE, just type 

HIDE BONE 
and to unhide it, type 
UNHIDE BONE 

One la.st word of warning. Some partic- 
ularly evil programs not only hide a file to 
prevent unauthorized copying, but scram- 
ble the way DOS keeps track of it. If you 
unhide it and then delete it, you may end 
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up with a nastily scrambled hard disk. To 
avoid this potentially disastrous problem, 
don't buy copy-protected software — and 
back up often. 

SUBDIRECTORY NAVIGATION It s 

easy to create new subdirectories and 
move around inside existing ones if you 
have the right tools handy and follow a few 
simple rules. 

The first rule is to remember that when 
you want to move up — toward the r<x)t di- 
rectory — all you have to do is type the sim- 
ple command 

CD . . 

(or CD..) to jump you to each successive 
parent directory. However, when you fi- 
nally land in the root directory, you can't 
move up any other levels, so trying to do 
so will produce an "Invalid directory" 
message. 

What makes this especially ea.sy is the 
F3 key. If you're in a subdirectory five lev- 
els deep called 

LEV1\LEV2\LEV3\LEV4\LEV5 

(you will be able to tell this by looking at 
the C:\LEVI\LEV2\LEV3\LEV4\ 
LEVS: prompt that your PROMPT $P: 
command displays) and you want to Jump 
back to the root directory, you can do this 
the easy way. by typing 

CD \ 

or you can jump upward a level at a time by 
typing 

CD. . 

once and then tapping the F3 key four 
more times. Each time you do. DOS will 
repeat the earlier command, and since that 
command is CD. . it will bounce you rapid- 
ly rootward. 

(Get to know the F3 key. since it's a 
real labor saver. For instance, if you’re 
creating a lower-level subdirectory with 
the MD command, and you make a typing 
mistake and end up creating one that's 
spelled wrong, all you have to do is imme- 
diately type an R and then hit F3. This will 
send DOS an RD (Remove Directory) 
command to eradicate the erroneous one 
you ju.st created. The syntax of making and 
removing directories is identical except for 
the first letter of the command, and once 


108 ■ BATHAKRl . BAS — by PC Magazine — 

110 'This creates easy subdirectory switcher files 
120 'Before you use this, get into DOS and type: 

130 ', 

140 ' chkdsk / V I find "Dir" > tempfile 
150 ' 

160 'For this to work properly, make sure each 
17 0 ' subdirectory has its own unique ntime. 

160 'To switch between subdirectories in DOS, type 
190 ' name of the subdirectory WITHOUT the CD\ 

200 ' prefix, and WITHOUT the long PATHname 
210 ' that usually precedes it. 

220 'For instance, to switch to \D0SN3IN, just 
230 ' type: BIN 

240 ON ERROR GOTO 380 

250 ' read raw file, truncate left end of each line 

260 OPEN "tempfile" FOR INPUT AS II 

270 IF EOF(l) THEN 370 ELSE LINE INPUT #1,A$ 

280 A$=RIGHT$(A$,LEN(A$)-12) :IF A$="\" THEN 270 
290 FOR A=LEN(A$) to 1 STEP -1 
300 IF MID$(A$,A,1) <>"\" THEN 320 
310 NM$=RIGHT$(AS,LEN(A$)-A)+".BAT":GOTO 330 
320 NEXT 

330 PRINT "Creating ";NM$;" batch file..." 

340 OPEN NM$ FOR OUTPUT AS #2 
350 PRINT 12, "CD"+A$: :CLOSE 12 
360 GOTO 270 

370 CLOSE:KILL "tempfile. ":PRINT:LIST 160-230:END 
380 IF ERR=53 THEN LIST 120-140 ELSE ON ERROR GOTO 0 


Figure 3; PC Magazine'.: BATMAKR! BAS program is designeil u> create iiuliridiial batch files 
that let you jump arotaul your subdirectory tree structure by typing in just the subdirectory name 
without the iong imthname that usuaily precedes it. Before running BATMAKR I , make sure 
CHKDSK .COM and FIND .EXE are on sour disk {or are in .subdirectories you've inciuded in sour 
PATH command) and type CHKDSK /V I FIND ' 'Dir' ' > TEMPFILE 


you type in the new first letter. F3 will 
dredge up the rest.) 

To move in the other direction, down 
from the root directory to LEVS, you 
could, of course, simply type 

CD \LEVI\LEV2\LEV3\LEV4\LBV5 

You can't type 
CD \LEV5 

since that would tell DOS to jump you into 
a subdirectory called \LEV5 that was just 
one level down from the rixit directory. 
The real name of the \LEV5 subdirectory 
above is not \LEV5; it's \LEVI\LEV2\ 
LEV3\LEV4\LEV5. 

Another way to get there from the rixtt 
directory is by using the relative version of 
the CD command to bounce you up one 
level at a time. Note that since DOS keeps 
track of each subdirectory by its full path 
name rather than just its particular branch 


on the tree, you could have a path like 
C : \SHARE\AND\SHARE\ALIKE 
since the subdirectory 
C : \SHARE 

is utterly different from 
C : \SHARE\AND\SHARE 

One is a single level down from the root 
directory, while the other is three levels 
down. However, having similar names 
like this is confusing and is a bad idea, for 
an important reason we'll see later. 

To go from the root to the lowest branch 
one level at a time, you'd type 

CD SHARE 
CD AND 
CD SHARE 
CD ALIKE 

When you're on one branch of a tree, 
it’s easy to bounce around from one sub- 
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directory to another on the same level. If 
you have a tree that looks like 



and you’re currently in \FRUIT\APPLE 
and you want to jump to \FRUrT\GRAPE, 
you can type in 

CD . . \GRAPE 

since the . . is shorthand for the parent di- 
rectory (\FRUIT). 

But jumping from one deep branch of 
your subdirectory structure to a completely 
different branch can be a bad typist's 
nightmare. 

If you’re currently logged into 
\FRUIT\PEACH 
and you want to jump to 

\PRCX3S\STAR\VER3 \MEMOS\MERGER 

you’d normally have to type in 

CD \PROGS\STAR\VER3\MEMOS\MERGER 

Awful. But there’s a far easier trick. If 
your hard disk is set up properly, you can 
simply type 

MERGER 

and EXDS will zap you there. 

The trick is to create either a slate of 
small batch files or one big, big batch file 
to do all the switching. If you had a batch 
file called MERGER.BAT on your hard 
disk, in a subdirectory included in your 
PATH, with the contents 


You can create a new batch file every 
time you issue an MD to create a new sub- 
directory. Or you can run one of the pro- 
grams in Figures 3 and 4. The program in 
Figure 3, BATMAKRI.BAS, creates lots 
of small individual batch files. The one in 
Figure 4, BATMAKR2.BAS, creates one 
big batch file. Each has its advantages and 
disadvantages. 

It’s far faster to have individual batch 
files, since they execute quickly. But even 
though each batch file may be only 20 or 
30 bytes long, each takes up whatever the 
minimum cluster size is on your hard disk. 
On an XT running under DOS 1.x. this is a 
mind-bending 8K. On an AT under 3.jr, 
it's a more manageable 2K. Put a hundred 
of these small files on your hard disk and 
you start chewing up valuable real estate. 

The advantage of using one big file is 
that it takes up far less space. The severe 
disadvantage is that it executes ponderous- 
ly slowly. This is because one big batch 
file has to test your input and match it 
against all the subdirectories on your disk 
to see which one to switch to. Batch files 
execute one slow line at a time, so on a 
slow XT hard disk the process can take 10 
or 20 seconds if the suixiirectory you want 
is at the very bottom of the list of tests. If 
you are tight for space and want to use the 
one-big-file method, put a command in 
your AUTOEXEC.BAT file to copy this 
subdirectory switcher to a RAMdisk. and 
run it from there. 

The other real advantage of having 
small individual files is that they’re more 
forgiving about typing mistakes. If you tell 
the long batch file to switch to a subdirec- 
tory that doesn’t exist, it has to check the 
one you entered against its entire list, 
which means chugging its way one line at a 
time through every test. And, while the 
one long batch file does at least check for 
all uppercase and all lowercase entries, it 
doesn’t test for mixtures of upper- and 
lowercase. It could handle lowercase user 
input such as 


CD \PROGS\STAR\VER3\MEMOS\MERGER 

typing MERGER would execute the batch 
file, which would in turn execute the prop- 
er thorny CD command. This is why it's a 
good idea to have subdirectories that avoid 
confusingly similar names. 


merger 

or uppercase input like 
MERGER 

but not Merger, or MErger (a common 
typing mistake) or something like MeRg- 
Er. That’s because this methtxf uses re- 


placeable parameters, and DOS retains the 
case of your typing exactly . 

With the individual file technique, 
you’re typing in a command (the name of a 
file, actually) rather than a replaceable pa- 
rameter. DOS automatically translates 
commands into all uppercase for you. You 
should use the shorter individual system if 
at all possible. 

Both versions work from a list of sub- 
directories you create by typing 

CaXDSK /v > I FIND "Dir" > TENPFILE 

The /V switch tells CHKDSK to list all 
the files on your disk, including subdirec- 
tories, which are simply files that DOS 
codes a special way. DOS then pipes the 
CHKDSK output through its FIND filter, 
discarding every line that doesn’t have the 
letters “Dir" in them. This eliminates all 
conventional files and blank lines, as well 
as the normal CHKDSK report on the 
number of hidden files and bytes free. 

The longer version creates a single 
.BAT file to handle all the subdirectory 
switching. If all you had on your hard disk 
were a root directory and two subdirector- 
ies one level down. \DOS and \BIN, the 
contents of S.BAT would look something 
like this: 

ECHO OFF 

IF %lS-=8 GOTO ERR0R2 
IF tl— DOS goto DOS 
IF tl«-dos goto DOS 
IF tl— BIN goto BIN 
IF %1— bin goto BIN 
GOTO ERRORl 
:DOS 

CD Ci\DOS 
GOTO END 
:BIN 

CD C!\BIN 
GOTO END 
; ERRORl 

ECHO Subdirectory %1 not found. 

ECHO Try again. 

GOTO END 
;ERROR2 

ECHO you must enter a subdirectory 

ECHO name after %0 

:END 

Both versions require that you have 
CHKDSK.COM and FIND.EXE on your 
current directory, or in a subdirectory that 
you’ve included in your PATH. Once 
you’ve run the CHKDSK/V command 
mentioned above, ran BATMAKR2.BAS 
to create the long S.BAT file. 

If you enter just the name of the batch 
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■ BATMKRl.BAS 
creates shorter files 
that work far faster 
than the long S.BAT. 


file you just created, S, with no subdirec- 
tory after it, the 

IF %lC<i' = = (w GOTO ERRORS 

line will Jump to to the ERRORS error 
message. The %0 in this message is a spe- 
cial replaceable parameter that prints the 
name of the batch file itself in place of the 
%0. If you change the name of the batch 
file to something like SWITCH.BAT, this 
device will handle the new name. 

BATMAKR2 automatically creates 
both a lowercase and an uppercase test. If 
you entered 

S DOS 
or 

S dos 

either would Jump the program to the 
:DOS label. The line immediately follow- 
ing the label switches to the \DOS subdir- 
ectory and then jumps the program to the 
:END label so it exits. There are other fast- 
er ways to exit, such as having the batch 
file execute another short batch file, but the 
delay isn't all that bad on a RAMdisk, and 
you really shouldn't run this on anything 
else. 

If you enter a subdirectory nan% that's 
not in the list of tests at the beginning of the 
program, you'll Jump to the :ERRORl la- 
bel , which uses the % 1 replaceable param- 
eter to tell you it couldn't find the directory 
you specified. 

BATMAKR 1 . BAS in Figure 3 is 
shorter and creates shorter files that woilc 
far faster than the long S.BAT. After you 
run it, to change to \BIN you’d Just have to 
type BIN. 

These programs don’t offer any fancy 
way to Jump back to the root directory. Af- 
ter all, CD\ isn’t that hard to type. And if 
you’re really rabid about it, you can al- 


100 

110 

120 

130 

140 

1S0 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

260 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

460 

490 

500 

510 

520 

530 

540 

550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

660 


'BATHAKR2.BAS — by PC Magazine — 

'This creates easy subdirectory switcher files 
' (And puts them all in one very long file.) 

'Before you use tbisr get into DOS and type: 

' chkdsk / V I find "Dir" > tempfile 

• 

'For this to work properly, make sure each 
' subdirectory has its own unique neime. 

'To switch between subdirectories in DOS, type 
' S and then the name of the subdirectory 
' WITHOUT the "CD\" prefix, and WITHOUT the 
' long PATHnane that usually precedes it. 

'For instance, to switch to \D0S\B1N, type: 

' S BIN 

'DON'T run S.BAT on a floppy disk. For best 
' results, run it on a RAHdisk you've PATUed to. 

DIH B$(300) ,C${300) ,F$(300) 

ON ERROR GOTO 660 

' read raw file, truncate left end of each line 

OPEN "tempfile" FOR INPUT AS *1 
IP EOF(l) THEN 430 ELSE LINE INPUT «1,A$ 

B$(K)»RIGHT$(A$,LEN(A$)-10) :IF B$(K)-"\" THEN 320 
FOR A«LEN(B$(K)) TO 1 STEP -1 

IF NID$(B$(R) ,A,1)«"\” THEN C$(K} -R1GHT$(B$ (K) ,LEN (B$(K) ) -A) :GOTO 380 
NEXT 

' create lowercase version of each test 

FOR D-1 TO LBN(C${R}} 

F$(K)-P$(K)+CHR$(ASC(MID$(C$(K),D,1)) OR 32) 

NEXT 

K-K<fl:GOTO 320 

' write upper- and lowercase tests to S.BAT 

OPEN "S.BAT" FOR OUTPUT AS #2 
PRINT *2, "ECHO OFF" 

PRINT #2, "IF %l§»»e GOTO ERR0R2" 

FOR A-1 TO K-1 

PRINT #2, "IP %1 — ";C5(A);" goto •;C${A) 

PRINT #2, "IF %1-«":PS(A);" goto "jCSCA) 

NEXT 

PRINT #2, "GOTO ERRORl" 

' — write actual CD instructions to S.BAT — 

FOR A«1 TO K-1 
PRINT #2,":"+C$(A) 

PRINT *2, "CO*+CHR$(32)>fB$(A) 

PRINT #2, "GOTO END" 

NEXT 

' write error-handling and ending routines to S.BAT 

PRINT t 2,*: ERRORl" 

PRINT 42, "ECHO Subdirectory %1 not found. Try again." 

PRINT #2, "GOTO END" 

PRINT *2,”:ERROR2" 

PRINT #2, "ECHO YOU must enter a subdirectory name after 40" 

PRINT #2,":END" 

' — cleanup and error routine — 

CLOSE:KILL "tempfile. *!PRINT:L1ST 170-260:END 
IF BRR«53 THEN LIST 130-150 ELSE OH ERROR GOTO 0 


F)gure4: PC Magazine’^ BATMAKR2 .BAS program is designed to create one masterS.BAT batch 
file to switch subdirectories by typing in the subdirectory name after S. Note the difference from 
BATMKRl .BAS, which creates small individual files. Run S.BAT from a RAMdisk for best 
performance. Before running BATMAKR2. make sure CHKDSK.COM and FIND.EXE are on 
vourdisk (or are in subdirectories vou’ve included in vour PATH command) and type 
CHKDSK/ VI FIND • ‘Dir’ ' >TEMPFILE 


ways create a ROOT.BAT batch file that 
executes this for you. 

But how do you know what directories 
arc on your disk? 

Simple. Just redirect the output of 
VTREE into a file called VTREE.PIC 
with the command 

VTREE > VTREE.PIC 


and then create a small batch file called 
V.BAT; 

COPY CON V.BAT 

BROWSE VTREE.PIC 

Hit the Enter key after each line, and 
when finished, hit the F6 function key and 
then the Enter key one more time. 

Redirect the output of VTREE into 
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Borland’s Turbo Lightning FREE 





Separate 

Cursor 

Scroen Control 


Poeltive^ctile, 
fimvfM 
keys. 


Separate 
dedicated 
NumortcPod 
with enlaroed 
Bntw Key. four 
Arithmodc 
FvfKtion Keys. 


Dedteated 
PUncbonCofh 
fro/ keys. 


Capa A/umartd 
ScroffLock 
irtdicator lights. 
IBM has no lif^s 
ortfhefrXT 


Enlarged 
Shtt keys 


IWoCtr/arKl 
Att keys for 
ambidextrous 
access, n 


Switch* 
selectable 
compatibility 
with IBM. PC. 
XT. AT. PCir. 
AT&T and all 
compatibles. 
IBM's new 
Enhanced 
Keyboard runs 
only on their 
new XTs. ATs 
and Ignores 
their installed 
base which 
probably iTh 
eludes you. 


Isolated 
Escape key. 


Switch allows you 
to swap position of 
Ctrl and Caps lock. 
IBM moved Ctrl to 
bottom row, you have 
no choice! 


for the 10 million PC users IBM just ignored! 


IBM just announced their new 
redesigned "standard" keyboard tor per- 
sonal computers. There’s only one problem: 
it won't work on your IBM computer if It 
was purchased prior to June 1986 or on any 
PC compatible purchased at any time! 

Not to worry. Our new Turbo-101 Enhanced 
Keyboard gives you the layout and en- 
hancements of the IBM with some logical 
improvements (see above photo). And it 
works on your existing PC, XT. AT, PCjr, 
AT&T, Epson and virtually all compatibles! 

Get Borland’s Turbo Lightning " 

For FREE! 

To really turbocharge 
your productivity, we are 
including, free-ol-charge, 

Borland’s red-hot Turbo 
Lightning softwara with 
each keyboard. Now, 
when using SIdeKick, WordPerfect, Micro- 
soft Word, 1-2-3 or most popular programs, 
our Turbo-IOI Keyboard will check your 
spelling as you t^, gives you instant 
access to Random House's 80,000-word 
Concise Dictionary and 60,000-word 
Thesaurus and much, much more! 

"LIgPtnIng's goott enough to make 
programmers and users cheer, executives 
of Other software companies weep," says 
Jim Seymour of PC Week. Sold separately. 
TUrbo Lightning retails for 199.95! 
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7650 Haskell Avenue 
Van Nuys, California 91406 (018) 780-1673 

Turo»'ioi w • trMemarii of OouDmh imomuionsi Tu'Oo uetMn>Ag <t • 
Irademork el Borland inWfrutional ISM and IBM XT an rdQiHe'M Irada- 
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The Turbo-101 is the best data entry tool 
since the pencil! 

For users of spreadsheets like 1-2-3, the 
Turbo-101 's separate cursor controls and 
numeric keypad makes entering numeric 
data into cells and moving from cell to cell 
as natural as moving your fingers. And for 
word-processing, the ’Selectric’ typewriter 
layout makes the Turbo-101 as easy to 
use as a pencil: and with the extra large 
Enter, Shift & Control Keys, you'll make so 
few mistakes, you won't even need an 
eraser! 


SPECIAL OFFER] 

ONLYSieSSS” FOR BOTH 
KEYBOARD S SOFTWARE 
Includes 30-day money back 
guarantee and 2 year full warranty. 
Tb prove that we don’t Ignore you 
or your pockatbook, you get our 
TUrbo-IOI Enhanced Kayboard aiKf 
Borland's Hirbo Lightning for an 
astounding $149M.* No, you didn't 
read it wrong. During this amazing 
Introductory Offor you get both 
keyboard and softw^ for less 
than most software programs 
by themselves! Now, If you're 
soil feeling ignored, you can 
always do what you-kmw'Who 
wants you to da. arKf buy 
a new computer to get their 
keyboardi 


Up to now, DstaDesk Intsmstlonal may be one of 
the best kept lecreta, but heret whafi being (aid 
about our first end-user Keyboard/Borland 
software bundle: 


"Who Cass Pats Vp a Deatf 
Oepartmeeel. Talk abtteil an 
aggrestlfe prottuetf" 

John C. Dforak, 

In/oWbria .Uar A6 
"It iolf*i all of Ibe problems 
exblblleU by Ibeir regular 
PC/XT beyboani, .,11^ a 
great bargain!'' 

PC Prodluctli’lty Digest 
May 96 

"DataDesk Inti, baa designed 
a sturdy and handsome key- 
board tbai bat tactile rv* 
aponse...is tbe hardware 
bargain of tbe year" says 
Charles Humble, Oregonian 
Jan 86 


"It's a good keyboard. Good 
feet! tbe keys bas'e tactile 
feedback. So mush at all. 
This It about at good a key- 
board deal at you ‘re likely 
to find. ..I bat-e absolutely no 
besllatlon In recommend- 
ing tbe Model PCB-OO." 
Jerry Poumelle, 

Byte Magazine Sept. 96 
"Tbit keyboard It neat to 
type on and feels solid. H 
bat tactile feedback keys. . . / 
crtN type much faster on It." 
Teal Drii'e Scorecard.- 
DalaDesk-IO Key 1>onlct-9 
Teleconnect Magazine 
May 86 


"Tbe best part of tbe key- 
board Is tbe way It feels. It's 
Ideal! And fast. I ‘t-e never 
worked on a keyboard with 
a nicer touch." 

Business CeriNpMfrr Digest 
Aug 86 
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■ HARD DISK ORGANIZATION 


100 ■ CD. BAS — makes C. Petzold's NEXT.COH, DOWN.COM and UP.COM 
110 CLSiPRINT 'Checking DATA; please wait...’ 

120 DIM S(12)|P0R A-1 TO 12;REA0 S(A) rR-R-tSIA) ;NEXT 
130 IP R017789 THEN PRINT 'ERROR IN LINE 260 — REDO ’:END 
140 FOR B-1 TO 12!F0R C-1 TO 16:READ AS:T*T+VAL(’SH’+AS) :NEXT 
150 IP S(B)<>T THEN PRINT 'ERROR LINE’;B*10+260i ’ -- REDO’lEND 
160 T>0: NEXT: RESTORE 270 

170 OPEN ’NEXT.COM’ AS <1 LEN-1:FIELD 41,1 AS D$ 

180 FOR B-1 TO 129:REAO ASiLSET D$>CHR$(VAL( ’SH’-tAS) ) iPUT 11 
190 NEXT I CLOSE I PRINT 'NEXT. COM CREATED’ 

200 OPEN 'DOWN. COM’ AS 41 LEN-1:FIELD 41,1 AS D$ 

210 FOR B-1 TO 44:READ A$:LSET D$-CHR$(VAL ( 'SB ’tA$) ) I PUT 41 
220 NEXTiCLOSEtPRINT 'DOWN. COM CREATED’ 

230 OPEN ’UP.COM’ AS 41 LEN-1:FIELD 41,1 AS D$ 

240 FOR B-1 TO ISiREAO ASiLSET D$-CHR$(VAL ( 'iB ’4AS) ) ; PUT 41 
250 NEXTiCLOSEtPRINT ’UP.COM CREATED’ 

260 DATA 934,1655,1762,1501,1530,1326,1391,1902,1195,1758,1839,996 

270 DATA EB,0D,90,2E,2E,00,2A,2E,2A,00,81,01,00,00,00,BE 

280 DATA 81, 01, 2A, 02, B4, 47, CD, 21, 80, 3E, 81, 01, 00, 74, 60, FC 

290 DATA 2B,C9,AC,0A,C0,74,0D,41,3C,5C,75,F6,2B,C9,89,36 

300 DATA 0A,01,EB,EE,89,0E,0C,01,BA,03,01,B4,3B,CO,21,BA 

310 DATA 06,01,B9,10,00,B4,4E,CD,21,72,34,B4,4F,F6,06,95 

320 DATA 00,10,74,F3,80,3E,9E,00,2E,74,EC,80,3E,0E,01,00 

330 DATA 75,16,BE,9E,00,BB,3E,0A,01,8B,0E,0C,01,F3,A6,75 

340 DATA D6,C6,06,0E,01,01,EB,CF,BA,9E,00,B4,3B,CD,21,CD 

350 DATA 20,EB,05,90,2A,2E,2A,00,BA,03,01,B9,10,00,B4,4E 

360 DATA CD,21,72,17,B4,4F,F6,06,95,00,10,74,P3,80,3E,9E 

370 DATA 00,2E,74,EC,BA,9E,00,B4,3B,CD,21,CD,20,EB,04,90 

380 DATA 2E,2E,00,BA,03,01,B4,3B,CD,21,CD,20,00,00,00,00 


Figure 5; Charles Petzold's program to create NEXT.COM, DOWN.COM, and VP. COM 
utilities, which let you navigate easily through your subdirectories. 


VTREE.PIC every time you create a new 
subdirectory or remove an existing one. (If 
you want, you can create another batch 
file, called UPDATE.BAT, that does this 
for you and even puts the VTREE.PIC out- 
put file into the proper subdirectory.) 
Then, assuming BROWSE.COM and 
V.BAT are in a subdirectory that you’ve 
included in your PATH, each time you 
type 

V 

you’ll see an instant graphic representation 
of your subdirectory tree stiucnire. You 
can use the cursor and PgUptPgDn keys to 
move around in the tree. Hitting Esc will 
return you to DOS, where you can switch 
to the target subdirectory by using one of 
the two BATMAKR methods described 
above. 

If you don’t have BROWSE.COM 
handy and your subdirectory tree is fairly 
short, you could substitute the command 

TYPE VTREE.PIC I MORE 

for the line BROWSE VTREE.PK. 

An even better adaptation of this meth- 
od is to use SideKick's notepad as a win- 
dow that displays the VTREE.PIC file as 


the default. Store VTREE.PIC in your 
\BIN subdirectory. Bring up SideKick's 
main menu, and type F7 or S for the Setup 
menu. Type in \B1N\ VTREE.PIC as the 
new Notefile name and hit F2 to save this 
as the default. Then whenever you pop up 
SideKkkasid select the notepad, the graph- 
ic representation will jump onto the 
screen. For best results, hit QG. which 
turns on the graphics line characters that 
connect the subdirectories. 

Charles Petzold has written three very 
short utilities, called UP.COM, DOWN 
•COM, and NEXT.COM, that can move 
you effortlessly around your subdirectory 
tree. Tocreate these, run the CD. BAS pro- 
gram in Figure 5. 

UP.COM is a lot like the command 
CD. . except that if you keep tapping CD. . 
you’ll eventually get to the root directory 
and receive the “Invalid directory” mes- 
sage mentioned earlier. When UP.COM 
reaches the root directory it just sits there 
silently. 

DOWN . COM takes you in the other di- 
rection, away from the root. NEXT.COM 
moves you sideways. Tty them. You’ll 
like them. NEXT is especi^ly useful when 
you type it in the first time and then just 


lean on the F3 and Enter keys to meander 
up and down the branches of your subdir- 
ectory tree. 

FBVDINGYOURWAY While these util- 
ities will make it a breeze to find any sub- 
directory and jump into it, they don’t help 
you find files in your subdirectories. 

You can, of course, create a small batch 
filecalledFHND.BAT: 

ECHO OFF 

IF %1§— e GOTO ERROR 
CHKDSK / V I FIND ’%!’ 

GOTO END 
: ERROR 

ECHO You didn't specify a filespec 
:END 

This short file will launch CHKDSK / 
V into uncovering every file on your hard 
disk and filter out every filename that 
doesn’t contain the string of characters that 
you specified. If you enter 

FFIND BAS 

FFIND.BAT will print a list of every 
file that ends in a .BAS extension, as well 
as any file with the letters “BAS” any- 
where else in the filename, such as BAS- 
COM.LIB or BASEBALL.BAT. 

But FFIND.BAT is slow, especially on 
a nearly full hard disk, since it has to pipe 
hundreds or thousands of filenames 
through a filter and create temporary files 
while it does so. 

A better choice is to use Michael J. 
Mefford’s SEARCH.COM utility (Pro- 
gramming/Utilities, Volume 6 Number 4), 
which can search for text inside files as 
well as the filenames themselves. Or, type 
in the WHERE. BAS program in Figure 6, 
which will create a file called WHERE 
•COM. To use WHERE.COM you must 
follow it with a legal DOS filespec. While 
FFIND.BAT lets you get away with enter- 
ing fragments of filenames, WHERE 
.COM insists on using full and legal file- 
names 

WHERE COMMAND.COM 
or wildcards, as in 

WHERE ’.COM 

FEVE-TUNINGYOURSYSTEM While 
DOS limits the number of files you can 
shoehorn into the root directory, and smart 


PC MAGAZINE ■ JUNE 9, 1987 
226 







■ One final pearl of 
wisdom is obvious but 
bears repeating. Think 
before you FORMAT. 


users know to keep their root directories 
small, the number of files in each of your 
subdirectories is limited only by the 
amount of space on your disk. 

But it’s not wise to let your subdirector- 
ies get too big, unless you have an easy 
way to back them up. 

The DOS BACKUP and RESTORE 
commands aren't very slick, but they’re 
free and can split large files up and spread 
them over several disks. You can back up 
incrementally, by having BACKUP copy 
only files created or changed after a certain 
date or modified since the last time you 
backed up. You can tell BACKUP to dig 
down into your subdirectory strucnire and 
can have it overwrite earlier versions or 
add the new version along with the old. 

But BACKUP should format brand- 
new disks automatically, which it does 
only in DOS 3.3. And it changes backed- 
up programs slightly so you can’t just run 
them unless you first RESTORE them. 
You have to be careful (and use the /P 
switch) when you’re restoring files backed 
up with earlier DOS versions so you don’t 
write the wrong system files onto your 
hard disk, though Version 3.3 protects you 
from this. 

Because of all this heartache, many us- 
ers keep their subdirectories small enough 
so each can be copied onto a single floppy 
disk. And they’re starting to discover the 
terrific DOS 3.2 XCOPY command as a 
better way to create backups. If you work 
with large files, you have to either grit your 
teeth and use BACKUP, or buy a tape 
drive or Bernoulli Box. 

Do get into the habit of backing up reg- 
ularly. The morning you turn your system 
on and hear a sound like a wrench in a 
blender, you’ll be glad you did. 

Backing up just the files you changed or 
added recently is better than not backing 


100 ' Program for creating WHERE.COM 

110 CLSiPRlNT -Checking DATAj please walt..." 

120 POR B-1 TO 27:POR 01 TO 16:READ AS:TTL-TTL+VAL( "IH ’+AS) iNEXT 
130 READ Si IF S-TTL THEN 150 

140 PRINT -DATA ERROR IN I.INE-;B*10+190 ; " -- REDO-iEND 
150 TTL-e iNEXT: RESTORE 

160 OPEN -WHERE. COM- AS 41 LEN-liPIELD 41,1 AS D$ 

170 POR B«1 TO 27iPOR C-1 TO ISiREAD AS 

180 LSET DS-CHRStVALt-SH-tAS)) iPUT 41:MEXT:REA0 DUMMYSiNEXT 
190 CLOSEiPRINT -WHERE. COM CREATED- 

200 DATA PC, BP, 79, 02, BE, 81, 00, AC, 3C,0D, 74, IE, 3C, 20, 76, F7, 1733 
210 DATA 80, 3E, SC, 00, 00, 74, 06, AC, AC, 3C, 20, 76, 06, AA, AC, 3C, 1366 
220 DATA 20,77,FA,A0,SC,0e,0A,C0,7S,06,B4,19,CD,21,PE,C0,1867 
230 DATA 00, 06, 27, 02, BA, 76, 02, BB,2A, 02, E8, 16, 00, 80,38,86,1162 
240 DATA 02,FF,7S,0D,BB,02,00,B9,1A,00,B4,40,BA,87,02,CD,1559 
250 DATA 21, CD, 20, 52, BE, 79, 02, E8, 86, 00, 33, C9, 88,60,00,72,1725 
260 DATA 0D,E8,85,00,E8,6D,00,72,05,E8,7D,00,EB,F6,SA,52,1848 
270 DATA BE,23,02,E8,eA,00,B9,10,00,E8,43,00,72,3P,8B,F2,1623 
280 DATA P6,44,lS,10,7S,0D,Ee,4B,00,72,32,eB,F2,P6,44,15,1668 
290 DATA 10,74,F3,80,7C,1E,2E,74,ED,57,53,8B,F2,83,C6,1E,1966 
300 DATA eB,FB,AC,AA,eA,C0,75,FA,8B,DF,AA,Ce,47,FF,SC,E8,26el 
310 DATA A1,FF,5B,5F,C6,07,00,B4,1A,CO,21,EB,C9,SA,C3,51,2053 
320 DATA 83,C2,2C,B4,1A,CD,21,8B,EA,B4,4E,BA,27,02,CD,21,1909 
330 DATA aB,D5,59,C3,8B,£A,B4,4P,BA,27,02,CD,21,8B,D5,C3,2280 
340 DATA 8B,FB,AC,AA,0A,C0,75,FA,C3,8B,EA,80,7E,1E,2E,74,2315 
350 DATA 22, BA, 27, 02, 32, CB,A2, 86, 02, 86, 07, 97, E8, 15, 00, 97, 1497 
360 DATA 88,07,8B,D5,83,C2,lE,Ee,0A,00,B4,09,BA,9F,02,CD,1833 
370 DATA 21,8B,D5,C3,8B,F2,B4,02,AC,8A,D0,CD,21,AC,0A,C0,2273 
380 DATA 75,F7,C3,2A,2E,2A,00,40,3A,SC,00,00,00,00,00,00,903 
390 DATA 00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,0 
400 DATA 00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,0 
410 DATA 00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,0 
420 DATA 00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,0 
430 DATA 00,00,00,00,00,00,00,00,00,2A,2E,2A,00,00,00,00,130 
440 DATA 00,00,00,00,00,00,PF,4E,6F,20,6D,61,74,63,68,69,1106 
450 DATA 6E,67,20,66,e9,6C,65,73,20,e6,6F,75,6E,64,2E,0D,1407 
460 DATA 0A,24, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 46 


Figure 6: Program to create WHERE.COM file finder. 


up at all. but when your hard disk goes 
south, you’ll have to spend days putting all 
the little puzzle pieces back together. It’s a 
good stopgap measure, but nothing beats 
making complete archive copies. 

A real advantage to backing up every- 
thing at once is that you'll be able to 
streamline your file structure and end up 
working far faster. The routine process of 
adding to and editing dow n your files each 
day ends up sowing little file fragments 
more or less at random over the surface of 
your disk. 

You should periodically copy all your 
files to a backup medium (and get rid of the 
duplicates. .BAK versions, and dead data 
in the process), reformat your hard disk, 
and then copy everything back. You’ll no- 
tice an immediate improvement in speed. 
When you do this, put the subdirectories 
that you PATH to at the very beginning of 
your directory by making sure they’re the 
first ones you copy to the newly formatted 
disk. 


One final pearl of wisdom is obvious 
but bears repeating. Think before you 
FORMAT. Even though the latest ver- 
sions of IX)S make you type in a Y and 
then hit the Enter key before letting it go 
ahead and wipe everything out. late at 
night you may misinterpret the question or 
hit a Y when you mean N, or have some 
aberrant and lethal combination of JOIN, 
APPEND, and SUBST bubbling away un- 
der the surface that steers an innocent flop- 
py request into a jolt of panic. 

A few seconds into the formatting pro- 
cess the hard disk FATs and directories get 
zeroed out, and any attempt at resurrection 
is only a best guess. It is possible to bring 
much of your data back to life with a utility 
like Mace’s or Norton’s, especially if you 
let Mace park a copy of your FAT ahead of 
time. But don’t tempt fate. 

If you’re working on something time- 
sensitive and critically important, stop fre- 
quently while you're working and make a 
working copy on a floppy. It is possible to 
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■ HARD DISK ORGANIZATION 


HARD DISK MANAGERS 

Here are excerpts of the reviews of three disk managers 
previously chosen as PC Magazine Editor’s Choices. 


I f you don’t have the time or inclination 
to assemble programs that will main- 
tain your hard disk directories, a com- 
mercial hard disk manager might be the 
solution to your storage management 
problems. 

A variety of programs that tend to be 
grouped into the category of DOS shells 
can help to manage the arrangement of 
the subdirectories on your hard disk. 
Many of these programs extend DOS’s 
utility and allow deletion, file moves, 
and subdirectory creation much more ef- 
ficiently than DOS can by itself 

In a recent article (“DOS Shells Get 
Smarter,” PC Magazine. Volume 6 
Number 4), we looked at 20 such pro- 
grams. The reviews of the Editor’s 
Choices we selected are excerpted here. 

dirWORKS 

Keep It Simple Software’s dirWORKS 
does just that as it guides you around your 
hard disk. The interface — one main screen 
and pop-up, task-oriented windows — is 
straightforward. You select most disk 
management options and files simply by 
pointing or typing the first letter. 

The included file management features 
permit all of DOS’s commands, such as 
COPY and DEL, as well allow you to 
move and tag files. You can tag by date 
and time, a very useful feature if you are in 
the habit of doing backups. 

dirWORKS's other features include an 
information screen, which displays the 
type of system you’re using, the number 
and type of drives and ports, and the 
amount of installed and free memory; a 
handy format option that simplifies for- 


comipt a hard disk if you’re writing to it 
and the local power company decides that 
moment would Ire a good one to switch 
generators. You can set up a batch file to 
automate the process. Otherwi.se you 
might end up spending the rest of the eve- 


matting 360K disks on a 1.2-megabyte 
drive; and the ability to execute programs 
with parameters. 

All in all. dirWORKS is a program to 
consider if you are looking for ease of use 
and an excellent price/performance ratio. 

DOS2ools 

Unlike the other two programs mentioned 
here, E-X-E Software System's DOSZools 
allows fans of the DOS prompt to keep it in 
sight as they handle their file management 
tasks. The program is a set of 43 powerful 
and intelligent utilities that can be evoked 
directly from the prompt or through a 
friendlier interface that displays all the 
tools inasetofsix "drawers." 

Two commands in the General Tools 
drawer. Move and Where, prove them- 
.selves invaluable. Both operate quickly 
and efficiently with a minimum of infor- 
mation. In the same drawer are commands 
for running i-2-3. displaying the size of 
files in a directory, and showing statistical 
information about the system’s memory. 

There are programmer’s tools for link- 
ing and unlinking files and for altering disk 
and RAM contents. The Bmarx utility will 
benchmark-test your CPU’s performance 
and display the number of wait states. If 
you don’t have a copy of the PC Magazine 
Labs benchmark tests, the Bmarx utility is 
an excellent alternative. 

Other utilities encrypt files, create mac- 
ros. and excise columns from text. You 
may not need to use all 43 utilities in the 
package, but you’ll love the ones you do 
use. If you have to get one program and 
you’re not afraid of the DOS prompt, 
DOSZools is for you . 


ning patching together little shards of your 
work that you’ve fished out of the magnet- 
ic murk. 

If you notice that perfomiance is de- 
grading. or hear the percussive rhythm of 
repeated read retries, run Norton’s DISK- 


X-Tree 

Executive Systems’ X-Tree has long been 
a favorite of hard disk users who like to see 
a graphic representation of their hard disk. 
Installed in a few simple steps, X-Tree 
splits the screen into seven windows, the 
largest of which displays a graphics tree 
depicting the arrangement of the disk’s 
subdirectories. 

A second window displays files cur- 
rently in the highlighted directory; either 
window can be scrolled to show more 
files. To the right ate small windows that 
list disk and directory statistics: bytes, num- 
ber of files, available space, and so on. 

All command options that are displayed 
on the screen ate selected by typing the 
first letter of the command, and while 
these commands can’t do everything, they 
make easy work of the more important 
DOS commands: DIR, DEL, COPY, 
TYPE, REN, MKDIR, RMDIR, CHDIR, 
and VOL, X-Tree permits tagging files (for 
batch operations), printing files or the tree 
structure, and sorting files by a number of 
criteria. 

X-Tree can manage no more than 2,500 
files and 180 directories, and you need to 
be careful when using the program, as one 
careless keystroke could wipe out dozens 
of files. But all in all, X-Tree is a gem. It’s 
fast, smooth, and easy to learn, and it 
showed no compatibility problems with 
RAM-resident programs. At less than $50, 
this program will help clear up an awful lot 
of hard disk confusion. 

— Donald P. Willmott 


Donald P. Willmotl is an editorial assis- 
lanl at PC Magazine. 


TEST program. This takes a few minutes, 
but can ferret out developing programs and 
zap out bad sectors better than DOS can. 
And if the Norton program reports grief, 
back up everything pronto and hie down to 
your dealer. When hard disks start whim- 
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4^fact file 


^yiORKS 

Keep It Simple Software 

580 Fifth Ave. 

New Yoik, NY 10036 

(800)848-8909 

(212)398-1286 

List Price: $25, plus $5 shif^ng and han- 
dling. 

Requires: 256K RAM. one disk drive, 

DOS 2.0 (X later. 

In Short: An excellent shell that uses pop- 
up menus and (xovides all of the power you 
need without imposing on your work h^ 
its. Not copy protected. 

CIRCLE M ON F€A0en SERVICE CARO 

DOSloots 

E-X-E Software Systems 

8855 Atlanta. #298 

Huntington Beach. CA 92646 
(714)662-2535 

List Price: $99 

Requires: 128K RAM. one di^ drive. 

DOS 2.0 w later. 

In Short: An excellent collection of 43 ro- 
bust. intelligent utilities that will enhance 
not (mly DOS’s performance but yours as 
well. Not copy protected. 

ORCLE nr ON READER SERVICE CARO 

X-Trte 

Executive Systems Inc. 

15300 Ventura Blvd., #305 

Shemian Oaks, CA 91403 
(800)634-5545 
(800)551-5353 (in Calif.) 

List Price: $49.95 

Requires: I92K RAM. one disk drive. 

DOS 2. 1 or liuer. 

In Short: An elegant program that offers 
flexibility and power, if it isn't the standard, 
it should be. Not copy protected. 

CIRCLE aMON READER SERVICE CARO 




pering, ihcy go downhill real fast. Hard 
disk problems neverjust go away. 


Paul Somerson is an executive editor of PC 
Magazine and the editor of User-to-User. 


PC-Write 

Share The Benefits! 


You can share in the benefits 
of our low cost, full featured 
word processor ~ virtually 
risk fireel And then share 
these benefits with othersi 

SHAJREWARE 

It’s a simple concept. Get 
yourself a copy of K>Write. 
(We’ll send you one for $16.) 
Try it On your computer. 
For^ur kind of writing. Let 
P&Write prove itself to you. 
Only then do you need to 
purchase a registered copy. 

LOW RISK 

Good software stands up to 
this test A test that measures 
proven abilities, 
reduces your risk 


BENEHTS 

P&Write has many benefits. 
The low cost and low risk of 
shareware are just two. When 
you register you also receive: 

• Version 2.71 Dtskene Pair 

• 3dO-Page Manual fr RefereTKC 

• One Year of Phone Support 

• Four Quarterly Newsletters 

• Two Future Product Updates 

• 125 Shareware Commisaions 

All this for just $89! 

Shouldn’t you be sharing in 
the benefits of PCWriter 


quality on 
A test that 
when buyl 


PC-Write - Version 2.71 
Feature Summary 

For Beginners: Easy to leam 
with tutonal, Quick Guide, and 45 
help scre e ns. Easy to use with 
menus or function keys. Complete 
360-page User Manual with index. 

For Typists: Very fut operation. 
Instant 50,000-wora spell checker, 
auto paragraph reformat, decimal 
tabs, on-screen ruler, footnotes and 
endnotes with auto numbering, and 
record/playback keystrokes. 

For Writers: Fast search and 
replace with wild cards. Move, ct^, 
delete, reformat, and shift blocks of 
text easily. Automatic index and 
table of contents, leh/right pf^ 
layout, and place-saving bookmark. 

For Business: Mail merge with 
prompted and dehiult values. Works 
with over 350 printers, supports 
Laserjet(tm) and PostScriptftm) with 
microjustification. Option to use 
Wordstar(tm) command and files. 

For Programmers: Asen files, 
search for non-ASCII, jump to line 
number, bracket match, block 
indent, and temporary margins. 

For Advanced Users: E>os 

command shell, keyboard and print 
macros, many configurable features, 
color/attribu^ control, prin^ 
customization, split screen to edit 
two files, annotated directo^, and 
screen clip text fit>m ocher software. 

Requirements 

IBM(tm) PC, AT, or PS/2; 320K RAM 



'The latest release of PC-Write^ Version 2. 71, is crammed 
with powerful features. ” 

"PC-Write offers power - arui speed. ” 

"In fact, PC-Write*s features compare well against even some 
of the best professional uford processors. ” 

- PC Magazine, February 24, 1987 


Call or Mail Your Order. Get Started Today! 


$89 - Full Registration 
$16 - Shareware Diskettes 

90 Day Satisfaction Guarantee! 

Group, Campus, & OEM Licenses. 

Ad by PC-Write using HP LBserJec(cm). 


(206) 282-0452 pmAs 
Visa/Mastercard Accepted 

Quicksoft, Inc. 
219 First North 
Box #224-PMA6 
Seattle, WA 98109 
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In Ofegon call 1503) 641 85M The toiiowing are regislered iraflemarks IBM XT and AT of Internaiionai Business Machines Corporalion Lotus of Lotus Development Corporation WordStar ol MicroPro international Corporation. 
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Specifications: 

• IBM PC-AT compatible 

• 12 MHz 00286 microprocessor 

• Dual speed, 6/12 MHz 

• Keyboard switchable 

• Norton Sys Info rating of 
11.5-13.3 

• 1 MByte on board memory 

• One 1.2 MByte Floppy Drive 

• 200 watt power supply 

• AT style keyboard 

• BIOS standard 

I 


A 

Quick Step 
Forward . . 


ITS FAST! The ATI System 286-12 runs at an amazing 
speed of 12MHz. That’s 1(Xy/o faster than the original 
IBM Personal Computer AT.® 

ITS COMPATIBLE! Even at this amazing speed, it is 
compatible with most name-brand multifunction, 
video and peripheral boards. And to protect your 
existing investment, we’ve built-in a normal speed 
mode as well. A few simple keystrokes will switch you 
to 6 MHz operation mode, when necessary. 

ITS RELIABLE! This ATI system 286-12 is evolved 
from proven design of ATI-2000 and ATI-1000 mother 
boards, of which over 10,000 pieces have been 
shipped in the field. And to back this reputation, on- 
line technical support is available to you from 
knowledgeable people who speak your language. 

ITS VERSATILE! Combine the ATI System 286-12 
with our MegaGraph Plus EGA board to get superb 
graphics performance. Or expand your system’s main 
memory with the ATI Multifunction card and benefit 
from Xenix® applications. Up to five disk drive slots 
and eight expansion slots give you everything you 
need to grow from single-user environments to the 
next generation multi-user systems. 

Call or write today for more information on our full 
line of AT® compatible system boards, graphics 
peripherals, and system accessories. And take a quick 
step forward! 



ATronics 

International Inc. 

7(/t ^Uioefi /4« ( v A HC €d 


491 Valley W^y. Milpitas CA 95035 

(408) 943-6629 TLX: 510-600-6093 

ATI Is a registered trademarft of ATronics International Xenix Is a registered trademarii of Microsoft Inc. AT is a registered trademarft of International Business Machines 
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I n the 2 years since PC Magazine began reviewing 
plotters, there have been several changes in the 
market. The desktop market has experienced a 
shakeout in the number of manufacturers partici- 
pating and a reduction in the number of new units intro- 
duced. Improvements in dot matrix technology allow 
the pnxluction of reasonable-quality hard copy, even in 


The newest plotters, lx)th large-format and desktop- 
size, are sleek and elegant tnachines that offer vast 
improvements on the technology, design, and general 
output quality of their ancestors. 
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■ PLOTTERS 


CHOOSING A PLOTTER PEN 

If you match the type of pen to your choice of media, the results will be fine. 


S tick some paper in, throw in a pen or 
two, and let ’er rip. That’s all there is 
to plotting, right? 

Well, it can be almost that simple, but 
there’s usually more to making informed 
choices on the supplies you use to pro- 
duce those elegant and impressive graph- 
ics images. Fortunately, the options 
aren’t all that complicated once you un- 
derstand the issues involved and how 
your decisions interact. 

Plotter pens are available in several 
styles, differing in such factors as the ma- 
terial forming the tip, the width of the 
line drawn, and the composition and col- 
or of the ink. The most-common tips are 
fabricated from nylon fibers, plastic, 
steel, and tungsten, sometimes with vari- 
ations like ceramic cladding. 

Fiber-tip pens are inexpensive, draw 
vivid colors with fairly good line quality, 
and can draw at reasonably high speeds. 
Water-based versions are used for plot- 
ting on paper, while oil-based ink is used 
for overhead transparencies . 

Ballpoint pens are convenient and can 
draw at high speeds. 

Some ballpoints pressurize the ink for 
even faster plot speed. They offer good 
line quality, but they’re not as vivid or as 
effective in filling large solid areas. 

The best line quality is obtained from 
liquid-ink pens. Two types are common: 
refillable and disposable. Refillable liq- 


uid-ink pens are replenished manually 
from a bottled ink supply. Since the ink 
dries out quickly and can solidify within 
the pen, such pens require constant 
cleaning. Disposable liquid-ink pens 
provide all the benefits of liquid ink in a 
much more convenient, albeit costly, 
form. Both types must be run at signifi- 
cantly slower speeds to allow even ink 
flow. 

There are also many types of media. 
Users of small desktop plotters often use 
common bond or copier paper, but this is 
not a particularly good move. The sur- 
face of copier bond is not especially 
smooth, and delicate plotter pens can be 
abraded and roughened by the paper sur- 
face, leading to reduced line quality. 

Bond papers with smooth surfaces are 
available and are good choices for every- 
day use. Coated bond stocks (available in 
either flat or glossy finishes) can be even 
better, and there is also an uncoated bond 
called tracing stock, which is acceptable 
for preliminary output. 

Transparency film is a clear plotting 
medium suitable for use with overhead 
projectors. The surface is not absorbent, 
so special inks and very slow plotting 
speeds are necessary to assure good line 
quality and avoid smearing. 

Most serious CAD work is done on 
vellum, a special form of paper coated 
for maximum smoothness. Vellum is 


chemically treated for extra strength and 
transparency. Its main drawback is high- 
er cost. 

All paper is subject to expansion and 
contraction with changes in humidity and 
temperature. Where dimensional stabil- 
ity and long-term archival permanency 
are critical, plotting is often done on 
matte-finished polyester film. This trans- 
lucent material also has a fine coating 
that makes it more receptive to ink. 

Your choice of media dictates the ap- 
propriate type of pen. For example, you 
can use fiter-tip and ballpoint pens with 
plotter paper and tracing bond, while 
transparency pens are designed for over- 
head film and can also be used with 
glossy paper. Liquid-ink pens are most 
often used with vellum and polyester 
film, though the disposable liquid-ink 
pens also give good results on plotter pa- 
per. The rough surface of matte film 
would wear normal tips down quickly , so 
harder tungsten tips, which can stand up 
to the punishment, are available. 

In general, if you match the type of 
pen to your choice of media, results will 
be fine. Many high-end plotters also 
make the necessary speed and down 
force changes automatically by sensing 
tbe type of pen inserted into the plotter, 
but you should be sure to adjust plotting 
speed if your plotter doesn’t offer this 
handy feature. — Glenn Hart 


color, on small printers. Laser printers 
with sufficient memory for graphics con- 
tinue to decline in price as well. Both these 
plotter alternatives have the ability to per- 
form normal printing functions. Plotters 
offer the highest graphics quality and flexi- 
ble color capability, but they are solely 
graphics devices. 

Hewlett-Packard dominates the desk- 
top plotter market, with Houston Instru- 
ment a distant second. HP’s stranglehold 
has forced the manufacturers of some very 
competent small plotters out of the market. 
For example, Epson America (whose HI- 
80 A-size plotter was designated an Edi- 


tor’s Choice by PC Magazine). Apple, and 
Facit are closing out their plotters (you 
may be able to buy such units at bargain 
prices while they last). 

The real action has moved to the larger 
D- and E-size plotters. These deviees are 
used primarily for computer aided draft- 
ing/design (CAD) and engineering output. 
CAD is one of the hottest microcomputer 
software categories, and as small comput- 
ers provide more and more computing 
horsepower, micro CAD software offers 
increased functionality to match systems 
previously costing an order of magnitude 
more. Happily for the plotter manufactur- 


ers, almost all these systems need plotters. 

While Hewlett-Packard plays a major 
role in the large-size plotter market, sever- 
al competitors boast healthy market shares 
too. This competition and the growth in the 
large-plotter segment have led to signifi- 
cant research and development efforts that 
are now bearing fruit in new generations of 
high-performance plotters. The new de- 
signs often are less costly to produce while 
retaining or even improving on past perfor- 
mance levels. These manufacturing effi- 
ciencies and the competitive environment 
have also reduced prices significantly, 
bringing plotters to a wider audience. 
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Revdutioa 



Drafix 1 CAD, $195 

Evolutm 


Drafbc 1 totally changed the image of low priced 
CAI) stitware. 

It iMDved that you could have extremely sophisticated 
performance and features donanded by serious CAI) 
users. 

Yet still be very easy to learn and use for die novice. 
All at an amazing kw price. 

Now we’ve dom summing even more dramatic. 

We’ve improved il 

Drafix 1 Phis. A great new package at a ^eat 
old price. $295. 

Reviewers called Drafix 1 a "brealohrough'’ in 
design, speed and ease of use. 

Drafix 1 [% is a breaklhroi^ in value. 

Check these exciting new features: 

— A pnp-up text editor fix writing, editing and 
rearranging even large blocks of copy. 

— Funajon key macros so you can store and 
customize Drafix commands to your personal workstyle 

— Sophisticaled curve-fitting ^ ines and free-fixm 
sketching functions to let you draw complex shapes. 

Plus we added two more bonuses. A s ymbol library 
(an $80 value) widi 450 pre-drawn, time-saving 
symbols. 

And. along with our standard pen-plotter support, 
our l)otPk)trer software (vrorih $45) that leB you create 
high resohjtiofi plots of any size on your dot matrix 
printer. 

Of course if these are more features than you need 
there's an equally good choice— Drafix I. 

Drafix 1. Everylhif^ you want In CAD 
software — at $K)0 1^. 

Reviewers called Drafix 1 "the best CAD buy 
in town" at $29^. We wonder what they'll say for 
$100 les. 

That's ri^t The origina] Drafix is still available 
at a dramatically rediced prke. For just $195 you can 
have all of the fetuures and performance dial made 
Drafix I “the best CAD buy under $500." 



Drafix 1 Plus CAD, $295 


A powerful CAD tool youH be usii^ in minutes. 

Yai’ll never use an easier menuing systOT than 
Drafix Everything is on display all of the time so 
there's no searching, backtracking or memorizing 

In just minutes you'll be doing drawings that would 
take days to learn on most other CAD sofnvare. 

And you'll find yourself easily using features that 
are normally found only on software costing more than 
10 limes as much as DiWbc. 

Rotatir^ scaling stretching and trimming multiple 
object snap modes — they're all irKluded along with 
much, iraich more. 

Drafix is a powerful, full-featured CAD tool It just 
doesn't happen to be priced like one. 

Order tol free and get our 3D^lay money back 
guarantee. 

One thing hasn't changed. Our money bad 
guarantee 

'Dy Drafix 1 or Drafix 1 Plus fix 30 days and return 
it fix a full refund if you're not completely satisfied. 

With no-risk, hi^ performance and affordable 
prices, there's just one choice to make 

To buy the package that staned the CAD software 
revolution. Or the one diat's continuing it 

Make your toll-free choice today. 
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Order Now! 

Omuict your kxal Drafix dealer (X call toll-free. 
Use vuir Visa. MasterCard or American Fjqxess 

1 - 800 - 231-8574 

Ext. 550 

□ Drafix 1 ('AD podage. ikjw only $195.1)0 
o Drafix I Ptl^ (AD package (IiKludes $45 

DotPloOer and $80 svTubols library) just $295 1)0 

□ Mouse Systems nKxise also available (add $100) 

□ Ask al^mi our Aretiiteciural. Mechanical and 
Klectricai svinbol libraries and OTIO, «ir 
Auio(Al) File Fjtcfiange Utiiiri. 


Drafix mns on IBM PC and compatibles — 
Atari ST version coming soon. 



TORBICHT 
Resources Corp. 

932 Massadiusetis 
lawrence. KS 66044 
(913) 841-1121 



■ PLOTTERS 


! I n Plotters: Summary of Features 

! ^ n (Products listed in ascending price order) 


EXPLANATION OF FEATURES Plotters 
Care categorized according to the maxi* 
mum paper size they can accommodate. Size 

A is 8'/^ by 11 irtches, B is 11 by 17, C is 17 x22. 

D is 24 by 36, and E is 36 by 48. F^per move- 


Roland 

DXY-885 

Roland 

DXY-990 

loline 

LP4000 

CalComp 
1041 6T 

Bruiting 
Zeladraf 900 

A*: 

HP 

Draftmaster 1 


PHYSICAL SPECIFICATIONS 







the pens nx>ve over stationary paper. arxJ roller 
beds, usually found on large plotters where the 
media rolls beneath the pens as they draw. Var- 
kxjs types of paper hold systems are used. 

LisI price 

S1.695 

S2.295 

$5,495 

S6.495 

$7,950 

$9,900 


Paper movement 

Flatbed 

Flatbed 

Roller bed 

Roller bed 

Roller bed 

Roller bed 

] 

including electrostatic, magnetic, grit wheel 
(which holds the media in place with friction), 
artd pinch roller (which requires special media 
with printer-like guide holes on the edges). 
Number of pens is self-explanatory. Pens 
auto-capped refers to automatic pen-capping 
capability, which is necessary to prevent drying 

Maximum paper size 

B 

B 

E 

D 

E 

E 


Paper holil system 

Magnetic 

Electrostatic 

Grit wheel 

Grit wheel 

Pinch roller 

Grit wheel 

1 

Number ol pens 

8 

8 

20 

8 

8 

8 


of the pen tips. Maximum pen speed is the 
fastest speed (rates can vary depending on 

Pens auto-capped 

• 

• 

• 

• 

• 

• 

D 

whether the pen is moving diagonally or along 
the X or y axis). Almost all plotters allow for 
adjustable pen speed, but, while some let you 
specify any speed within their range, others 
can adjust speed only In fixed increments, 
which are sometimes set by switches rather 

Maximum pen speed 
(inches per second) 

11,8 

11.8 

28 

24 

45 

24 


Pen speed adjustable 

• 

• 

• 

• 

• 

• 


Step size (Inches) 

001 

001 

.001 

.0005 

.0005 

-001 


the major determinants of a plotter is ability to 
create sharp arxJ detailed plots. Step size is 

Accuracy (percent) 

1 

.1 

.5 

.1 

.05 

-085 


measured in either the number of steps per 
ir^ or by a distarx^ measurement. Theoreti- 
cally, the more steps per ir>ch. the better the 
resolution. The measure of accuracy here is 

Buffer size 

1Kbyte 

IK byte 

6K bytes 

2K bytes 

40K bytes 

25K bytes 


Optimizalion 

O 

|0 

Optional 

Optional 

O 

O 

j 

move. Buffer size shows the amount of RAM 
built into the plotter itself for storir>g instruc- 
tions. Some of the plotters tested let you add 
RAM to expand the buffer size. Optimization 

Acts as digitizer 

• 

• 

• 

• 

• 

• 


Aulo paper feed 

o 

o 

o 

o 

o 

Optional 

] 

indicates i^ther a plotter includes a system 
to decrease the length of time a plot requires. 

Weight (lbs.) 

12.8 

14 

50 

150 

135 

160 


Some plotters allow digitizing by letting you 
move the pen head to a desired position with 
cursor keys, then send its position coordinates 
to the cornputer by hitting a key on the operator 
panel; hence the acts as digitizer entry. Auto 

INTERFACE 







Serial 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 


paper feed indicates capability for producing a 
sequence of plots without manual intervention 

Parallel 

Standard 

Standard 

None 

None 

None 

None 


by using a batch process (the graphics soft- 
ware in use must also allow this: most business 

IEEE 

None 

None 

None 

Optional 

Optional 

Standard 


graphics and CAO programs currently do not). 

The interface section shows what type of in- 
terfaces are available or standard. Most per- 
sonal computers use either aerial RS-232 or 
parallel C^tronics interfaces. The IEEE inter- 

PROGRAMMING 







HPGL 

• 

• 

O 

Optional 

• 

• 


face, also (mown as QPIB (General Purpose 
Interface Bus) or HPIB (Hewlett-Packard Inter- 

Proprietary 

O 

O 

O 

• 

• 

O 


face Bus), is designed primarily for scientific 
and control applications. 

The programmir^ section lists graphics 
command languages. HPGL. the Hewlett- 
Packard Graphic Language, is emerging as a 
de facto standard. Proprietary indicates a 

Other 

o 

o 

DM/PL 

O 

2 others 

O 


Bundled software 

o 

o 

Utilities 

0 

o 

o 










manufacturers own command set. Other indi- 
cates that a manufacturer chose to emulate a 
graphics larrguage other than HPGL. Burnf led 
software indicates whether any commercial 
graphics software is included with the plotter. 








— Indicates Editor's Choice. #— 

(>— No 
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Nowtheres a 101 style ke\t)crar(l 
that’s so reliable we back it witli a 
three-year warranty. Tlie KB 101™ btis 
the enhancements you w^mt and the 
quality that hjis made Key Tronic the 
worlds leading m:uiufacturer of key- 
boards. Best of all, it's immediately 
avaikable through your favorite de;iler 
for less than SIW). 

The KB 101 works \wth stan- 
ckird iuid enhanced PCs, XTs, ATs and 
most compatibles. That's why it’s the 
l^erfect choice for organizations who 
watit to suuidardize on one lx);ird. 


For more convenience in word 
proofing and spread sheet operations, 
there’s a sep:irate airsor juid numeric 
pad. So you'll ejisily move Jiround in 
your doaiment and enter figures with 

newspealand 

acairaa'. 


Backed by a 
tb'ee-vear wammtx 


See your Ke\- IVonic dealer tockiy. 
Or, for the source in your ;irea, call 
1-800-262-6006 tetween 7:00 AM 
iuid 3:00 PM Pacific daylight time. In 
\Mishington state, call ( 509) 927-5515. 

key tronic 

rlic j^lJOllMV Input C.OIIlfklllV 


RO, Bo.\ 14687. S|X)bne.\\A99214.(SA 
m 510 77.^1885 


CIRCLE 244 ON READER SERVICE CARD 



PLOTTERS 


Benchmark Test 
Plotters 


A ll the plotters turned in impressive per- 
formances. but some sto^ out from 
the rest. The Bruning Zetadraf 900 and the 
HP Draftmaster I were both at least twice 
as fast as the rest of the pack, with the 
Bruning running a little faster than the HP 
on most tests. The HR which uses a slower 
pen-handling system, would have fared 
poorly on the four-color shuttle drawing 
without its standard pen optimization fea- 
ture. The Bruning s swift performance on 
the four-color test is a result of its efficient 
pen handling. 

The CalComp 1041 GT and loline 
LP4000 ran at best half as fast as the two 
leaders, but neither plotter was received 
with its optimization option. The Roland 
plotters had the least impressive scores, 
but rt^ important to remember that these 
are smaller, less expensive plotters, they 
are good performers in their own class. 



One color 


Performance Times 

(Times given in minutes) 

Shuttle 

One color 

PLOHER SPEED 

Shuttle 

Four colors 

Nozzle 

B-size 

Nozzle 

D-size 

Roland DXY-990 

6-3 

114 

12,7 

N/A 

Roland OXY-88S 

6.3 

ii.3 

”12^' " 

N/A 

loline LP4000 

4 5 

14.7 

9.5 

15.9 

CalComp 1041 GT 

4.4 

9.2 

9.0 

14.1 

HP Draftmaster 1 (without optimization) 

2.3 

11 3 

4 2 

7.0 

HP Draftmaster 1 (with optimization) 

2 3 

3,4 

4,2 

7,0 

Bruning Zetadraf 900 

2.4 

3.1 

3-9 

5.5 


The Plotter Speed benchmark lest assesses the tkne required to draw a noz 2 te image m 6 
and D output sues, and a space shuttle image in one and four colors m the B-size formal. 
The test is conducted using an 8*MHz IBM PC AT'with 640K bytes and an 80287 math 
coprocessor. Autodesk^ AutoCAD. Version 2.5, is used to generate the images. 

N/A — N<M applic^e: does rxX produce D-size plotter ou^xjt. 


Results show the time in minutes the ptotier takes to complete the images. AutoCAD'^ 
plotter optimization feature is disced, but plotters equip^ with built-in optimization are 
timed with arxt without the feature. The piotteis are tested at their highest operating speed, 
using parallel interfaces where poraibie. 
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Nozztc 8-tize 


Nosit D'tin 


Shuttte Ont color 


Sliuttio Four colors 
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Let’s talk tips & 


denotes IBM-AT compatibility. 

* denotes IBM-PCjr compatibility. 

CP— copy-protecled; NCP— not copy protected 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software ... NCP 

*.^Keyworks3.0 $49. 

^AlphaAhree 1.0 223. 

American Small Business Computers 

^ProDesignll2.5tA/CPJ 169. 

Ansa ... NCP 

.'Paradox 1.1 419. 

Application Techniques ... NCP 
.'Pizazzl .O . . . 35. 

Ashton-Tate ... NCP 

✓dBase III Plus 1.1 call 

✓Framework I1 1.1 call 

✓Sign-Master 5.1 (CP) 149. 

✓Chart-Master 6.2 (CP) 229. 

✓MultiMate3.31 call 

✓ MultiMate Advantage 3. 6 call 

Bible Research ... NCP 

✓THE WORD 3.1 (KJV Bible) 159. 

✓THEWORD3.1 fW/V8rP/e; 159. 

Borland International ... NCP 

♦ ✓Turbo Tutor 2.0 24. 

♦ ✓Turbo Database Toolbox 1.2 41 . 

✓Turbo Graphix Toolbox 1.0 41 . 

✓Turbo Lightning 1 .0 59. 

✓Eureka 1.0 59. 

✓Turbo CIO 59. 

✓Turbo BASIC 1.0 59. 

♦ ✓Turbo Pascal 3.0 w/BCD & 8087 support 59. 

♦ ✓Turbo Pascal w/Turbo Tutor 75. 

✓Turbo Prolog 1.1 59. 

✓TurboProlog Toolbox 1.0 59 

✓Turbo Jumbo Pack 169. 

♦ ✓Sidekick 1.5 51. 

♦ ✓Traveling Sidekick 1 .0 43. 

✓Reflex 1.1 87. 

✓Reflex Workshop 1.0 41. 

♦ ✓Superkey 1.1 59. 

Breakthrough ... NCP 

✓Timeline 2.0 239. 

Broderbund ... CP 

♦ ✓Print Shop 35. 

♦ ✓Print Shop Companion 33. 

♦ ✓Graphics Library 1 22. 

♦ ✓Graphics Library 2 22. 

Computer Ass^iates ... NCP 
✓Spreadsheet Auditor 3.0 (check your work) 89. 

✓SuperCalc4 1.1 309. 

Crosstalk Communications ... NCP 

♦ ✓Crosstalk XVI 3.61 95. 

✓Remote 1.3 95. 

Dac Software ... NCP 

✓Dac Easy Mate 26. 

✓Dac Easy Base 32. 


PC Connection 
Software Special 

through Jur)e 30. 1987 

TRUE BASIC, INC. ... NCP 
✓Tl-ue BASIC 2.0 

The second generation of the original 
BASIC is now on special. Written by John 
Kemeny and Thomas Kurtz (co-developers 
of the first BASIC programming language). 
True BASIC 2.0 will feel just like an old 
friend, while adding all the new features 
you've always longed for. 

• Fully modular structure, with modules 
available to be compiled separately and 
stored as libraries 

• Supports the full range of graphics 
adapters: CGA, EGA, and Hercules 

• Supports 8087/80287 math co-processor, 
mouse, full 640k memory, string length to 
64k 

• Features a full editing environment, 
batch-file-like operations, direct 
outputting, full path support 


For the IBM PC. XT & AT $59. 


✓Dac Easy Payroll 32. 

♦ ✓Dac Easy Accounting 45. 

Digital Research ... NCP 

✓Gem Draw Plus 2.0 189. 

Executive Systems ... NCP 

✓XTREE2.0 34. 

5th Generation ... NCP 

✓Fastback5.14 89. 

Genetic Software ... NCP 

✓Generic CADD 3.0 . . . 69. 

✓Auto Dimensioning 35. 

Hilgraeve Software ... NCP 

✓ Hyper Access 3.2 89. 

Harvard Associates ... NCP 

♦ ✓PC LOGO 2.0 89. 

Hayes ... NCP 

✓Smartcom II 2.1 89. 

Infocom ... NCP 

✓Cornerstone 5.2 . , . 59. 

Intersecting Concepts ... NCP 

✓Backup Master 2.0 59. 

Lifetree ... NCP 

✓Volkswriter Deluxe Plus 1.0 69. 

✓Volkswriter3 1.0 147 

Micro Education (MECA) ... CP 

✓Managing Your Money 3.0 115. 

✓Managing the Market 1.0 85. 

Micropro ... NCP 

✓WordStar Professional Release 4.0 . ... 259. 


$100 rebate from Micropro while supplies last. 

For the IBM-PC (XT & AT) Exclusively. 


✓WordStar 2000 Plus Release 2 $285. 

Microrim ... NCP 

✓R:baseSystem V 1.1 359. 

✓R: base Graphics 1.0 159. 

Microsoft ... NCP 

✓Windows 1.03 65. 

✓Multiplan 3.0 119. 

✓Chart 2.02 189. 

✓Word3.11 239. 

✓Project 3.0 239. 

LANGUAGES 

✓Quick Basic 3.0 59. 

✓Macro Assembler 4.0 97. 

✓FORTRAN Compiler 4.0 289. 

✓C Compiler 4.0 279. 

Monogram ... NCP 

✓Dollars & Sense 3.0 105. 

Nantucket Software ... NCP 

✓Clipper (Autumn ’86) 399. 

Nolo Press ... NCP 

♦ ✓WillWriterl.O 35. 

Paul Mace 

✓Mace Utilities 4.0 59. 

Paperback Software ... CP 

✓VP-Planner 1 .3 57. 

✓VP-lnfo1.0 57. 

✓VP-Expert 1 .0 57. 

Personics ... NCP 

✓SmartNotes2.0 49. 

Peter Norton ... NCP 

♦ ✓Norton Commander 1.0 39. 

♦ ✓Norton Utilities 4.0 57. 

✓Advanced Utilities 1 .0 89. 

Quarterdeck ... NCP 

✓DESQViewl.3 65. 

Simon & Schuster ... NCP 

♦ ✓Webster's New World Speller 1.3 39. 

♦ ✓Webster's New World Thesaurus 1-07 .... 43. 

✓Webster's New World Writer 1.04 85. 

Softlogic Solutions ... NCP 

✓Double DOS 4.0 35. 

✓Software Carousel 2.0 35. 

✓Disk Optimizer 2.01 35. 

Software Publishing ... NCP 

✓PFSiPersonal Publisher 1,0 89 

✓PFS:First Choice 1.0 109. 

✓PFS:Professiona) Write 1,0 119. 

✓PFS:Professional File 1.0 149. 

✓PFS:Professionai Plan 1,0 149. 

✓Harvard Presentation Graphics A:02 .... 239. 

✓Harvard Total Project Manager 2.0 349 

✓Harvard Professional Publisher 1.0 409 

Springboard ... CP 

✓Newsroom 35. 

✓Certificate Maker (NCP) 34. 

✓Newsroom«Pro ('/VCPJ 79. 

Symantec ... NCP 

✓Q&A2,0 209, 

Thje BASIC, Inc. ... NCP 

✓True BASIC 2.0 special 

✓True BASIC Libraries each 32. 

IbrnerHall ... NCP 

✓SOZI1.5 49, 


terms- toll free. 


.-Note-lt2.0 $49 

.^4 Word 1.0 59. 

.'Cambridge Spreadsheet Analyst 2.02 . . , , 59. 

Unison World 

^'Newsmaster I .OtWCP^ 57 

.'Printmaster I.SfCPJ 37 

WordPerfect Corp. ... NCP 

.'WordPerfect Library 1.1 59. 

.'WordPerfect 4. 2 239. 


TRAINING 


ATI ... CP 

• ^SKILL BUILDER PROGRAMS 

IBM-PC BASIC each 33. 

* .' TRAINING POWER PROGRAMS 

Lotus 1 •2-3 WordPerfect dBase III Plus 
WordStar Display write 3 . . . each 43. 

Individual Software ... CP 

• .'The Instructor II (intro to the PC) 26 

• ''Professor DOS 33 

• .'Tutorial Set (both items above) 49. 

• .'Typing Instructor II 26. 

* '■Training for Lotus 1 -2-3 tfor vers. 1A&2). . . 37. 

Microsoft ... NCP 

* '•Learning DOS (for any version; 33. 

Simon & Schuster ... NCP 

• ''TypingTutorlll 1.5 33. 

EDUCATIONAL 

Barron's ... CP 

• Computer SAT 35. 

Designware ... CP 

• Spellicopler (ages 6/0 10. reqs. CGA ) .... 22. 

Eduware ... CP 

• Algebra 1,2,3. or 4 freqs. CGA; 22. 

Stone & Associates ... CP freqs. CGA; 

• '■MyLetters,Numbers,Wordsfages2/o6;. . 27 

* '•Kids Stuff fages 2/0 6; 27 

True BASIC. Inc. ... NCP 

'Calculus 32. 

'PreCalculus 32. 

'Trigonometry 32. 

'Algebra ... 32. 

RECREATIONAL 

Blue Chip ... CP 

• 'Millionaire 36. 

• 'Managing for Success 36. 

Electronic Arts ... NCP 

'Starflight fregs. CGA; 32 

'Chessmaster 2000 (CP. reqs. CGA) 32. 

Hayden Software ... CP 

• 'Sargon III ('Chess program) 32. 

• 'Infocom ... NCP 

Enchanter Moonmist Wishbnnger 
Leather Goddesses of Phobos 

Hitchhiker's Guide each 25. 

Zork Trilogy 49. 

Microleague Sports ... CP 

• 'Microleague Baseball ^regs. CGA; 25. 


PC Connection 
Hardware Special 

through June 30. 1987 

EPSON 

'FX>86e 

'FX-286e 

The latest versions of the original work- 
horses from Epson, the new FX-series 
printers are hot. With rated speeds up to 
200 cps, full Epson ESC/P and IBM 
ProPrinter emulations. IBM extended 
character set in both Epson and IBM 
modes, and built-in friction and tractor 
feeds, everybody wants one. Or two. 

• Selectype Panel provides Single touch 
selection of Draft/NLQ, Roman/Sans 
Serif, Normal/Condensed 

• Draft mode speeds up to 240 cps. NLQ 
mode speeds up to 48 cps 

• Built-in Epson reliability— these printers 
are backed by a full one year warranty, 
with a second year available. Also, 

PC Connection is an authorized Epson 
repair center 

Epson FX-86e $349. 

Epson FX-286e 479 

Parallel printer cable 15. 


Microprose ... CP 

• F-15 Srike Eagle (reqs. CGA) 22 

• Silent Service fregs. CGA; 22. 

Microsoft ... CP 

*'FlightSimutalor2.13('regs. graphics brd.) 32. 

Mindscape ... CP 

'Balance of Power fregs. graph/cs brd; ... 30. 
IStep Software ... CP ('regs. CGA; 

• 'Golf's Best ^P/nehurs/ or S/. Andrew’s; . ... 19. 
Parlor Software ... CP 
^Br\qge Parlor (best Bridge simulation ) .... 49 
Sierra On-Line ... CP 

'Space Quest (reqs. CGA) 33. 

'King's Quest llUregs. CGA; 33 

Simon & Schuster ... CP 

• 'Star Trek/Promethean Prophecy 27. 

Spectrum Holobyte ... NCP 
'Orbiter ('Shu///e s/mu/afton, reqs. CGA) ... 27 
Sublogic ... CP 

• 'Jet (regs graph/cs brd.; 33. 

XOR ... NCP 

'NFL Challenge 79 


1 - 800 / 243-8088 

PC Connection 

6 Mill Street 370M 

Marlow. NH 03456 
603/446-3383 


HARDWARE 

Manufacturer's minimum limited virarranty period 
is listed after each company name. Some 
products in their line may have longer warranty 
periods 

AST Research ... 2 years 

All boards listed (except Piggyback) include a 


FREE copy of DESQView. 

SixPakPtus 64k C/S/P $169. 

SixPakPlus 384k C/S/P (fuHv populated) . . . 209. 
SixPakPremium 256k C/$/P 
(upgrades to 1 Mb or 2 Mb w/Pigg^3ack) . call 
SixPakPremium Piggyback Board 256k . . 189. 
' Advantage Premium 512k S/P 
(upgrades tol Mbor2Mb w/Piggyback) . . call 
' Advantage Premium Piggyback 512k .... 289. 

RAMpage! 256k (upgrades to 2Mb) call 

' RAMoaoe! 286 512k (upgrades to 2Mb) . . . call 
' RAMoaoe/EGA 512k (for the IBM-AT) call 


AST Premium series boards and RAMpage! 
boards support EMS and fully support EEMS 


Amdek ... 2 years 

'Video 310A Amoer monochrome monitor 159. 
'Video 410A Amber monochrome monitor 169. 

'Color 722 (EGA compa&bte; 499. 

ATI Technologies ... 2 years 

'EGA Wonder 259. 

Compucable ... lifetime 

'Smartmodem-to-AT cable (9 fee/; 19. 

'15-foot Parallel Printer cable 27 

'2-Position (Aflsw/fch box; 39. 

'3-Position(A8C switch box; 65. 

Cuesta ... 1 year 

^DaXasaver 400 Watt (backup power unit). . 499 

Curtis ... lifetime 

ACCESSORIES 

'Printer Stand 18 

• 'Universal System Stand 25. 

GABLES 

Smartmodem-to-PCCable(9/fee/; 17. 

'Keyboard Extension Cable (3/0 9 /fee/; 27. 

'Extension Cablesfor IBM Mono Display ... 33. 

'Printer-to-IBM cable (9 feet) 17. 

SURGE SUPPRESSORS 

• 'Safestrip(6ou/te/s; 21. 

• ' Diamond (6 ou/fe/s; 29. 

• ' Diamond-Plus (w/FAX A modem pro/ecfton; 41. 

• 'Emerald (6 ou/fe/s, 6 /t cord; 36. 

• 'Ruby (6 outlets: EMI/RFI filtered: 6 ft cord ) ... 55. 

• 'Ruby-Plus (w/FAX & riTodem pro/ec/Aon; . .65. 

DCA ... 1 year 

^Irma (3270 emulation board) 729. 

Epson ... 1 year 

'EX-800 printer (80co/.. 300cps; 409 

'EX-1000 printer (136co/.. 300cps; 539. 

' FX-86e printer (^ col. . 200 cps) special 

' FX-286e (136 col . , 200 cps) Special 

'LQ-800 printer (80 CO/., 180 cps; 479. 

'LQ-1000 printer (f36co/.. t80cps; 669 

'LQ-2500 printer(736 00 /., 324 qds; 939. 

..^Pnnter-u>IBM cable (6 feet) 15. 



For the IBM-PC (XT & AT) Exclusively. 



■ COPVRIOMTPCCONNECT10N MC . 1967 ALL (TEMS SUBJECT TD MULABHJTV PACES SUBJECT TO CHANGE WTHOUT NOnCE 



Everex ... 1 year 

y-Evercom I1 1200 Internal Modern $119. 

►'Evercom II 2400 Internal Modem 199. 

5th Generation ... 6 months 

.^Logical Connection 256k 319. 

Hayes ... 2 years 

.^Smartmodem 1200 389. 

.-•Smartmodem 1200B|'w/Sma/tcom/() 349. 

...-Smartmodem 1200B (no software) 319. 

..'Smartmodem 2400 589. 

.^Smartmodem 2400B (w/Smartcom H) ... . 529. 
Hercules ... 2 years 

..^Hercules Iricolor Card find, fl/AM/bntJ call 

.^Hercules Graphics Card Plus 189. 

Intel ... 5 years 

Above Board PC 64k ^upgrades to 2 Meg) 239. 

Above Board PS-PC 64k C/S/P 259. 

...Inboard 386/AT ('req. cabfej call 

...Aboveboard 286 512k 439. 

^Aboveboard PS/286 512k S/P 469. 

0087 (for IBM-PC& XT) 114. 

^e0267(forlBM-PCAT&XT286) 195. 

^80287-8 (for 8 MHz AT compatibfes) 249 

Kensington Microware ... 1 year 

...Masterpiece 94. 

..Masterpiece Remote 119. 

..Masterpiece Rus 129. 

.. Printer starxl 17. 

keytronlc ... 90 days 

5151 keyboard Ccfe/L/xeJ 169, 

Kraft ... 1 year 

..3 Button Jo^tick 33. 

..Micromouse 65. 

Microsoft ... 1 year 

..Bus Mouse 6.0 w/Show Partner 119. 

..Serial Mouse 6.0 w/Show Partner 129. 

Mach 10 (fKludes Windows and mouse ) . . . 369. 

Migerrt ... 1 year 

..Pocket Modem (ext, 1200 baud, w/software) 169. 

Mouse Systems ... lifetime 
..PC Mouse with Pop-up Menu software .... 99. 
..BusMousewith Pop-up Menu software . - - 109. 

^PC Paint Plus 2.0 57. 

NEC ... 2 years 

..Multisync monitor ^EGAcompattofe^ 589. 

^GB’1 (supports 640x480 res.) 369. 

NSI Logic ... 3 years 

..Smart EGA 299 

Orchid Technologies ... 2 years 

Tiny Turbo 286 call 

PC Turbo 286e w/1 Meg call 


..Symphony ✓MultiMate 

..dBase III ..WordPerfect 

each $12. 


Toshiba ... 1 year 

.. P321 SL printer (80 col., 216 cps, includes 

tracXor) 499. 

..P351 S/P printer Mod 2 (136ool.. 288cps) 949, 
ToshibaTilOO PLUS Laptop Computer. ... call 

Toshiba T3100 Laptop Computer call 

Tseng Labs ... 1 year 


✓ EVA 480 (supports 640x480 res. . irx^lud^ Dr. 
Halo H& drivers fa- AiJtocad& Lotus 1-2-3) 369. 

Video? ... 2 years 

..VEGA Deluxe (supports 640x480) 379. 

DRIVES 

Control Data Corp. ... 1 year 

✓ 70 Meg (formatted capadtvl Int. Hard Drive for 

ISM AT (w/Wren Manager II software. 28 ms) 997. 


IOMEGA ... 1 year 

✓Bernoulli Box 20 Meg W/PC2 card 1549. 

10 Meg cartridge 57, 

✓Bernoulli Box 40 Meg W/PC2 card 1949. 

20 Meg cartridge 79. 

✓PC2B (Bootable) Card 229. 

Bernoulli Box Care Kit 79. 

Mountain Computer ... 1 year 

Drive Card 20 Meg (80 msj 499. 

Drive Card 30 Meg (78 rris) 589. 

Seagate ... 1 year 


FREE PC7V® Hard Drive Installation Tape with the 
purchase of either of the following Seagate drives 
for the IBM PC only (not for AT). Specify Befo or 
VHS. 

20 Meo Internal Hard Drive (w/Wfestem O/g/faZ 


controller arid cables. 65 ms) 369. 

30 Meo Internal Hard Drive (w/Adaptec RLL 

contro/ter and cabtes, 65 ms) 429. 

✓ AT 30 Meo Internal Hard Drive (w/Cables & 

instructions. 39 ms) 589. 

TEAC ... 1 year 

PC. XT 360k Drive (5V4''ha//-/7e/ghO 109. 

Toshiba ... 1 year 

PC.XT360kDnve(5»/4’’ha//-he/ghri 109. 

✓AT360kDrive(5»/4'’ha//-he^W) 117. 

Miniscribe Corp. ... 90 days 

ScribeCard 20 Meg (68 ms) 459. 

ScribeCard30Meg(68ms) 479. 


MEMORY 


Turbo EGA call 

✓Jet 386 869. 

Practical Peripherals ... 5 years 
^Microbutter M\n\ (parallel print buffer w/128k) 79 
✓Microbuffer Inline (par. phnt buffer w/256k) 149. 

Princeton Graphics ... 1 year 
✓MAX-12E AmbermonochromemorMtor. . . 179. 
✓HX-12E (EGA compaftbte) 539. 


SMA ... 30-day money-back guarantee 

PC-Documate K^board Templates: 
✓DOS/Basic3.0-3.1 WordStar 
✓Lotus 1-2-3 ✓WordStar 2000 


64k Upgrade Set (150 ns. set o/9) CALL 

256k Upgrade Set (750 ns, set o/9) CALL 


1 - 800 / 243-8088 



PC Connection 

6 Mill Street 370M 

Marlow. NH 03456 
603/446-3383 


DISKS 


All disks have a lifetime warranty. 

DS/DD Disks for the PC & XT (40 TPI) 

• ✓Fuji MD2D (70 dsks per box) $12. 

• ✓Verbatim Datalife (70 dfite per box) 15. 

• ✓Maxell MD-2(70d<s/(Sperbox) 15. 

DS/Hlgh Density Disks for the AT (96 TPI), 

✓Fuji (70 d«s/cs per box) 24. 

✓Verbatim(70d«/csperbox) 27, 

✓Maxell (70dis/(sperbox) 27 

3 ^/ 2 " Double-sided Diskettes (/20k) 

Sony (70 dste per box) 23. 

Maxeil (70 disks per box) 23. 


MISCELLANEOUS 

• ✓CompuServe Information Service 

(includes subscnptxxi, manual. $25 usage credrt. 


monthly publications) 24. 

• ✓Dow Jones Membership Kit 24. 

Innovative Concepts 

• ✓Flip n’ File 50 (hoWs 50 disks) 16. 

• ✓Flip Sort (holds 70 disks) 15. 

PC Connection 

• ✓Computer Toolkit (all the fools you need to go wifo 

your PC ki a so/Tvi^ s/yte bin^r) 29. 


OUR POLICY 

• We accept VISA arx7 MASTERCARD 

• No surcharge added for credit card orders 

• \tMjr card is not charged until we ship 

• If we must ship a partial order, we never charge freight 
on the shipment(s) that complete the order 

• No sales tax. 

• AN U.S shipments insured, no additional charge 

• APO/FPO orders usuaKy shipped IstOassMaH 

• Allow 1 week for personal and company checks to dear 

• UPS NextOay-Air available 

• COD max. $1000 Cash or cet^ied check 

• 120 day hmited warranty on all products * 

• lb order, call us anytmeMorxJay thru Friday 9 00 to 
9:00. or Saturday 9:00 to 5:30 Mxj can caB our business 
offices at 603/446-3383 MorxJay through Friday 9:00 to 
5:30. 


SHIPPING 

Note: Accounts on net terms pay actual shipping 

Continentai US: 

• For momtors. pnnters. and drives, add 2% tor UPS 
ground. Call for UPS 2nd-Day& Next-Day-Air 

• For computers, pay actual charges CaR for UPS 2nd-Day 
& Next-Day-Air. 

• For al other items, add $2 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Oay- Ar a! no extra charge if you are more than 2 
days from us by UPS ground 

Hawaii: 

• For monitors, printers, and drives, actual UPS Blue 
charge wi be added. For aH other items, add $2 per 
order. 

Alasia and outside Continentai US: 

a Cal 6(^4463383 for information 


For the IBM-PC (XT & AT) Exclusively. 



• OereCTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION SOME ITEMS HAVE MANUFACTURERS WARRANTIES UP TO FIVE YEARS 
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Spark* will flyt 

T here's nothing like a bolt out of the blue to put a bolt 
into your Blue. But the one thing you don’t need is 
a hair-raising experience. That’s why high-powered 
miao users turn to the thunderstruck town of Marlow, 

NH (pop. 546) for all their add-on and software require- 
ments. 

We understand that there’s no reason to wait around 
100 milliseconds for something you 
could do in 50. Or to be running only 
1 progr^ at a time when you could 
be running 20. Our sales consultants 
combine expert knowledge and the 
occasional hot flash of genius to 
make sure that the products you 
want fit into your existing configura- 
tion. Give us a call before you buy, 
and we’ll make sure you don’t get 
burned. (Chalk it up to our animal 
instincts). 

Bytes make right 

Vbu want mote speed? Mote drive? 

More RAM tough power? \bu want to 


blow the ports off your PC? TMk to the people who gave 
bmte force a good name. Wfe’ll electrify your CPU, run 
rings around your resolution, and manhandle mountains 
of memory into your micro. 

And, our prices are proof there’s strength in numbers. 
\^fe can muscle up your micro without bludgeoning your 
budget. So stop letting those power users push you 
around, already. Show your stuff. Give us a call. 

Lighten upt 

As any pxilitician vdll tell you, if you 
want power, you first must acquire 
an other-worldly glow (or at least a 
good tan), \^fell, there’s an easier way 
to light up your life — just tune in 
and turn on your PC Connection 
micro flashlight. It’s free to anyone 
who places an order of $750 or more 
betw^n now and June 30. 

Just call 1-800/243^088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, call ahead to make sure what 
you want is in stock. 



For the IBM-PC (XT & AT) exdusively. 
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■ PLOTTERS 


HOUSTON INSTRUMENT SCAN-CAD 

Scan-CAD uses the plotter's mechanics to move an optical head over a large 
CAD image and derive the raster data needed for input to the CAD! camera software. 


S canners arc optomechanical devices 
that convert a printed image into data 
that can be used by graphics software, of- 
ten to avoid manually reentering the im- 
age into a computer. There are several 
variations on this general theme, depend- 
ing for the most part on the requirements 
of the software and the type of material 
being scanned. The new wave of desktop 
scanners are primarily used for importing 
printed images into desktop publishing 
programs, but they can also be used for 
optical character recognition to scan 
printed text with appropriate software. 

There is also a long history of scanner 
use with large CAD systems. New CAD 
installations often have a huge inventory 
of hand-drawn images, some of which 
must be entered into the CAD system for 
revision. Scanning can save manual re- 
entry, but there ate problems. Convert- 
ing scanner output into a fomi usable by 
CAD software is a slow and primitive 
process. Usually, quite a bit of correction 
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Houston Instrument Scan-CAD 
Houston Instnimenl 
8500 Cameron Rd. 

Austin. TX 78753 
(512)835-0900 
List Price: $2995 

In Short: Scan-CAD does an excellent job 
of scanning E-sizc plots. 

CIRCLE Ml ON HEAOCR SERVICE CARD 



In the Scan-CAD system, an optical head 
(pictured above) rides on the rail of a 
Houston Instrument plotter, scanning the 
image at 2 to 8 inches per second. 


must be performed by hand. 

Scanners produce what is called raster 
output since the data represents a series 
of bits along one thin line, much like the 
raster in a monitor or television. CAD 
programs work with vector representa- 
tions. in which the entities in the image 
are lines, arcs, and the like described 
mathematically rather than as a pattern of 
dots. Last year, PC Magazine reviewed a 
software package called CAD/camera 
from Autodesk, supplier of AutoCAD, 
which performs the necessary raster-to- 
vector conversion. 

However, small desktop scanners 
simply can't accommodate large CAD 
drawings, and scanners that can deal with 
E-size CAD images have generally cost 
at least $40,000. 

Now Houston Instrument, long well 


regarded for its plotters and digitizers, 
has introduced a possible solution. The 
Scan-CAD, an attachment for any of its 
DMP-50 series plotters, that uses the 
plotter’s mechanics to move an optical 
head over a large CAD image and derive 
the raster data needed for input to the 
CADIcamera software. 

The Scan-CAD system includes a 
full-length PC circuit board that inter- 
faces the optical head to the computer. 
The card doesn’t use any normal serial 
port, though the serial port that the plotter 
is normally connected to is still used as 
well. A full 640K bytes of RAM is need- 
ed, as is a hard disk to store the large data 
files created by any such system. A 
CGA, EGA, or Hercules video adapter is 
desirable, since you can preview a por- 
tion of the image graphically, but it’s not 
at all mandatory. 

The Scan-CAD is capable of 200-dot- 
per-inch resolution. Some scanners can 
manage 300 dpi. but 200 dpi is mote than 
adequate for most CAD applications. 
The system can detect two-line pairs of 
about .2 millimeter width in I millime- 
ter, which is very fine performance. 

The CPU power of the host computer 
determines the maximum velocity of the 
scan. An XT-ba.sed system can scan at 2 
or 3 inches per second, while an AT al- 
lows scanning at up to S ips. 

The supplied software, which con- 
trols the .scanning process, is menudriven 
and easy to use. Three main steps are re- 
quired to scan an image. First, you set 
scan parameters and preview a small por- 


CATEGORIZING PLOTTERS The 

major distinction between plotters is the 
size of the paper or film media they can 
handle. There are various systems to des- 
ignate media size, but the most common is 
a lettering system in which normal 8'/2- by 
1 1 -inch paper is called A-size, 1 1 by 17 is 
B. up to E-size at 36 by 48 inches or so. 
For the most part, the larger the media a 


plotter can use. the more costly the plotter. 
There are plotters with maximum sizes 
in all the letter categories. Small plotters 
that fit on a desktop surface usually accom- 
modate maximum media of either A- or B- 
size, and are used primarily for business 
graphics like presentation charts, overhead 
projection transparencies, and the like. 
Large, floor-standing D- and E-size plot- 


ters are used mostly by architects, mechan- 
ical and electrical engineers, and other pro- 
fessionals. 

There are two main design strategies 
prevalent in modem plotters. Flatbed plot- 
ters have a large, fiat surface onto which 
the medium to be plotted upon is fa.stened. 
The pen mechanism moves along a fixed 
rail on one edge while a pulley system 
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medium moves forward and back through 
this friction, while the pen mechanism 
moves from side to side along a fixed rail. 
Wecoined the designation "roller-bed" to 
distinguish this type of plotter from flatbed 
designs, and the term seems to be gaining 
popularity. 

Both types of plotters must ensure that 

tion of your image (if you have a suitable cause the strips didn’t line up correctly. the medium is exactly where it is supposed 

graphics card) to assure that everything is We had no problems at all when the earn- to be at any given time during the plotting 

configured correctly. Then you actually er was used or when we scanned an E- process. 

scan the image. Finally, the raster file size original. Flatbed designs must keep the medium 

created by the scan is converted to the Scan-CAD works as advertised. both perfectly stationary and perfectly fiat 
format required by CAD/camera. You You’ll need CADIcamera too, which against the plotting bed. Plots could be 

then can invoke CADIcamera itself and currently costs $3,0(X), but the combina- ruined if either the medium shifts position 

convert the raster image to an AutoCAD tion is still less costly than anything else or if a pen grazes against a raised area of 

.DFX file for use with AuroCAD. that can import a full E-size image. the medium as it moves over the surface. 

This process can take a while. HI You’re also limited to the DFX format. There are several methods used to hold the 

claims an A-size image can be scanned in which several CAD programs besides medium down. The simplest techniques 

2 minutes, while a full E-size scan is AutoCAD can also import. include simply taping the medium in posi- 

specifited to take 24 minutes. PC Labs Even though the product is obviously tion or including sticky strips on the plot 

tests confirmed these scanning times, aimed directly at the CAD market, I wish bed. Neither method is particularly attrac- 

and we found Hi’s conversion to the system could produce files suitable five: it can be difficult to remove tape, and 

CADIcamera format was quick as well, for paint and desktop publishing pro- the sticky strips on some plotters are liable 

CADIcamera itself can take hours for a grams. Desktop publishing is a boon to to get dirty and lose their grip. Other plot- 

large image, but end of the process is ac- technical and documentation writers, and ters employ a magnetized metallic bed, so 

ceptably fast. even though you can export an AutoCAD thin metal strips can be placed around the 

The Scan-CAD assembled easily by image to some desktop publishing pro- edges of the medium to secure it in place, 

simply following the clear documenta- grams, this adds sevet^ layers of extra This works a little better, although you 

tion. Hi’s software is straightforward and processing and time compared to direct must be careful not to place any magnetic 

almost intuitive, and it performs exactly output from the Scan-CAD system. storage medium like a floppy disk on the 

as expected. An editing program, which Houston Instrument tells us it is working plotter, lest it be irrevocably damaged, 

will allow manipulating the raster files with various vendors to both encourage The best flatbed devices can apply a 
created with the Scan-CAD prior to con- support of the Scan-CAD and to deter- static charge to the bed. This electrostatic 

version, will be supplied to all Scan- mine what data formats HI might gener- system causes the medium to cling tightly 

CAD owners sometime in the second ate, and so greater compatibility is deft- to the bed, and it is simple and effective, 

quarter of 1 987 . nitely in the cards . Its only drawback is added cost . 

The only difficulty we experienced The Scan-CAD system also obvious- While it’s not easy to hold the medium 
was in scanning a B-size image drawn on ly works only with plotters. Since PC in position perfectly, it’s even more diffi- 

fairly light stock. HI warns that the origi- Labs has designated its DMP-51 and cult to move sheets of medium forward 

nal can be mangled a bit and suggests DMP-36 plotters as Editor’s Choices in and back at high speed with precisions 

mounting small originals on a carrier that past reviews, this is hardly a terrible measured in thousandths of an inch. The 

issupplied with the system. We did man- hardship. The DMP-50 series plotters are roller mechanisms on roller-bed designs 

age to crease the small original when we fine devices, and the availability of the attempt to grasp the medium very tightly 

didn’t listen and scanned it directly, Scan-CAD increases their desirability so that they can control medium move- 

which also ruined the scan accuracy be- even more. — Glenn Hart ment accurately. The rollers on some plot- 

! ters are fixed in position, while others are 

moves the pen along the other axis. In this cause the medium was actually wrapped movable to allow plotting on various dif- 

way. the pen can access and draw on any around a large drum and fastened securely ferent media sizes. One alternative design 

portion of the medium. at opposite edges. moves specially perforated media with a 

Flatbed plotters keep the medium com- "rhe drum design has been superseded tractor mechanism similar to that used in 

pletely stationary. The same results can be by a variation that grasps the medium at many printers, 

achieved by moving the medium in one two opposite edges with rubber or metal 

axis while a pen moves perpendicularly in pinch rollers or capstans. These rollers are PENS Plotters also vary in the number 

the other axis. The first devices to use this often coated with a gritty material or are of pens they can use. Plotters that can store 

concept were called drum plotters, be- scored to ensure that they don’t slip. The and access multiple pens are obviously 
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Al least in order to get on- 
sereen resolution of this qual- 
ity. And to get an accurate rep- 
resentation of what a facing- 
page spreatl — one that you 
ran actually read — will look 
like when it’s printed. 

lntro<lucing the Laser- 
View^** Display System. 

From Sigma Design.s. 
l^serView consists of a 
large screen monitor, complete 
with display adapter, available 
in your choice of 15 and 19* 
inch models. Big enough to 
put everything from simple 


graphs and charts to Desktop 
Publishing to CAD in an 
entirely new perepective. 

And at virtually full size. 

Offering a noninterlaced 
screen resolution of 1664 x 
1200 — e<|ual to 8 EGA™-sized 
or 11 Macintosh^** screens — 
LaserView's “easy-on-lhe-eyes” 
paper-white display brings 
workstation-({uality graphics 
and text to the PC level. It can 
even generate four levels of 
gray for increased on-screen 
detail in photos and drawings. 

LaserV iew works with 
all programs that run under 


indows™ and in- 

cluding programs tike Aldus 
Pageinaker”* and Ventura 
Publisher^** — plus familiar 
PC programs like la)tus 1-2-3^** 
and AutoCADI** We've even 
included a copy of PC Paint- 
brush Plus® to help you get 
started with LaserView. 

So call Sigma Designs. 
Because if you're serious about 
making it to the big screen. 
Sigma Designs has what it 
takes today. 

LaserView. 

See us at Comdex Spring 
Atlanta booth #424 



E_ Sigma Designs Inc. 

p" 46501 Landing Parkway 

Fremont, CA 94538 
415.770.0100 

CIRCLE 252 ON READER SERVICE CARD 


SIGMA DESIGNS 

IVadeurk*; LuerVinr: Sigma Deaigns, lac.: EGA: InleraatioBal Byiio«ai Machinri Corperaliott: Macioiaab: Appi«Conpuler; Wiodawi: HicroMfl. li»c.:CEIl: Digital Reaearch Idc.; Pagraakcr: Aldus Corporatisa; Ventura PubIMirr: 
VeMara SoAvsre lac.: Lolu* 1.2.5; Lota* DevcIepmenI Ceqioraiion; AutoCAD: AuloDeak Inc.: PC Painibniih Plus: Z-Sofl Corporation. *For commercial uaeoaly. 






■ PLOTTERS 


more costly than single-pen designs. Most 
software can be instructed to pause if a pen 
change is required, so it is possible to pro- 
duce multicolor plots even on single-pen 
plotters, but it is inconvenient and time- 
consuming to stand around waiting for the 
pen changes instead of letting the plotter 
do the pen-changing itself. 

There are two main systems of storing 
multiple pens. The simplest merely lines 
the pens up in stalls along one edge of the 
plotter. The pen head moves to a .stall to 
grasp or return a pen. A similar design uses 
a rotating carousel to store the pens. The 
carousel rotates until the desired pen is in 
position for the pen head to grasp as it ap- 
proaches. 

Both these methods require the pen 
head to move to the stall or carousel loca- 
tion. which takes a finite time that depends 
on how fast the pen head can move. Other 
multipen designs store the pens at the pen- 
head itself, often in a rotating carousel, so 
the pens move along with the head as it 
performs its plotting chores. This elimi- 
nates the need to move to the stall area, 
which can save significant time if there are 
many pen changes. 

All pens can dry out if their tips are ex- 
posed to the air. Some types of ink dry 
much more quickly than others, but cap- 
ping the pen tips is highly desirable in all 
cases. Fortunately, most plotters now in- 
clude some provision for capping the pens 
while they’re not being used to 
draw — usually some sort of rubber grom- 
met that surrounds the tip and seals it from 
the air while a pen is stored in the stall or 
carousel. 

Almost all plotters now include a 
graphics language in ROM that includes 
instructions to draw the various entities 
that make up a finished plot. This makes 
the task of the graphics .software driving 
the plotter much easier, since it can merely 
say something like “draw a circle of this 
diameter in this position" rather than issu- 
ing detailed pen movement instructions. 

By far the most common plotter lan- 
guage is Hewlett-Packard’s HKjL. Many 
plotters from different suppliers emulate 
this language, which improves compatibil- 
ity. Houston Instrument’s DM/PL dso has 
adherents, and several other plotter manu- 
facturers have proprietary plotter lan- 
guages in their devices. Most CAD pro- 


grams support all the popular plotter 
languages, but spreadsheets, business 
graphics programs, and other software are 
sometimes limited to HPGL. You should 
be sure that the software you will be using 
supports the graphics language in your 
plotter. 

SUMMARY All mechanical devices 
have trade-offs, but a plotter’s compro- 
mises are more obvious than most. You’ll 
pay more for plotters that can handle larger 
media, plot faster, handle more pens, and 
so on. With any plotter, the best quality is 
obtained with slower plotting speed and 
with pens that are both more expensive and 
sometimes messier. Better results are pos- 
sible with more costly medium, and so on, 
and so forth. 

Fortunately, it’s quite difficult to buy 
anything other than a competent plotter 
these days. The price-to-performance ratio 
varies from unit to unit, though, and hope- 
fully the evaluations here and in our previ- 
ous reviews will help you make the best 
decision for your circumstances. 


BRUNING COMPUTER GRAPHICS 

Bruiting Zetadraf 900 

PC Magazine has tested two earlier Zeta 
plotters, from Bruning Computer Graph- 
ics, with excellent results, llie Zetas are 
well known in the mini and mainframe 
communities, but less so in the microcom- 
puter arena, partially because they have 
been a bit on the pricey side. 

Not so the new Bruning Zetadraf 900. 
The 2^tadrdf offers very fast plotting and 
high-end features but is thousands of dol- 
lars less costly than Bruning’s previous 
models and competitive plotters. 

Styling is very modem and attractive. 
Large flat feet keep the plotter steady, but 
the Zetadraf is so heavy that some users 
may miss casters. The sharply angled right 
support not only looks spiffy, but it places 
the operator panel in a most convenient 
spot. 

Bruning supplies a customized IQ 
Technologies Smart Cable with every Ze- 
tadraf. Smart Cables are wonderful gad- 
gets that correctly interface many comput- 
ers and peripherals, and the inclusion of 
one with the Zetadraf is a commendable 
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Brunina Zetadraf VtMt 
Bnining Computer Graphics 
777 Arnold Dr, 

Manure/. CA 94533 
(4I5).372-756X 
I.lst Ihice: $7.9.50 

In .Short: 'fhe Bruning Zcladraf 9(M> is stun- 
ningly styled and of exceptional quality At 
$7,950, it’s a bargain. 

CmUi-WONHCAUiBSCOVrCECARU 


solution to serial cable headaches. The 
supplied cable worked perfectly with our 
test AT. 

The operator panel is deceptively sim- 
ple-looking. A four-line by 20-character 
LCD display is flanked by four “soft but- 
tons.’’ Each button corresponds to one line 
of the display, and the function of the but- 
tons changes as the display does. This al- 
lows a small number of buttons to simulate 
a much more complex panel. The panel 
also has buttons for pen selection and 
movement and to invoke Zips, a form of 
user-defined macro that can shortcut the 
normal setup process. 

Navigating through the Zetadraf’s 
menu structure is somewhat more confus- 
ing than similar competitive designs, but 
the scheme begins to make sense after a lit- 
tle use. You can use a default set of param- 
eters to get started, but you’ll want to de- 
fine your own set of operating conditions. 
You can store a new setup temporarily or 
retain it in the Zetadraf s nonvolatile mem- 
ory; up to six configurations can be named 
and easily recalled. 

The list of options you can set is impres- 
sive. The Zetadraf supports Bruning’s own 
GML (Graphics Machine Language) and 
Hewlett-Packard’s HPGL, as well as Tek- 
tronix PLOT 10 and CalComp 960 emula- 
tion. You can cut and paste, rotate, scale, 
or mirror incoming plots; adjust all com- 
munications parameters, select between 
vellum, glossy, bond, and matte film me- 
dia, align the plotter to gridded media, and 
specify nearly all aspects of pen movement 
speeds and forces. 

Four types of pens are available, in- 
cluding nylon fiber, liquid roller, and liq- 
uid ink with either stainless steel or tung- 
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sten tips. The pens are actually bodies that 
hold ink cartridges in various colors. Each 
body can be used for two ink carts before 
Bnining suggests retiring it to ensure that 
tip deterioration doesn't degrade plot qual- 
ity. The Zetadrafs pen carriage holds 
eight of the slender pens that travel along 
with the pen head while a plot is drawn. 
The Zetadraf s head doesn't have to return 


to a carousel or suill to retrieve pens, which 
reduces plot time in drawings with many 
colors. 

Gripper wheels hold the medium in 
place, assisted by vacuum hold-down. The 
right wheel is movable, so the Zetadraf can 
plot on any size media up to E-size. The 
plotter senses media size when you hit the 
Load button, so there's no need to inform 


the device of the size of the media you've 
inserted. 

Most users will probably use the Zeta- 
draf in its HPGL emulation mode, but Bru- 
ning offers a special GML driver ior Auto- 
CAD, which it claims is somewhat faster 
that HPGL emulation. We tested both and 
confirmed that the GML driver was about 
10 percent faster. 

Three predefined plot quality modes are 
provided, which Bruning designates 
Good. Better, and Best. You can, define 
your own custom set of quality parame- 
ters, including differing quality ratings for 
individual pens. The trade-off is that the 
better the quality, the slower the plot. We 
were a bit surprised to find that the differ- 
ences in quality were rather noticeable, but 
the timings, given in minutesiseconds, did 
not differ all that much: 


Quality 

GML 

B 

Nozzle 

GML 

D 

Nozzle 

HPGL 

D 

Nozzle 

Good 

3:54 

5:27 

5:55 

Better 

4:03 

5:43 

6:11 

Best 

4:20 

6:08 

6:43 


While the timing differential between 
quality settings might be greater with 
more-complex images, clearly the time 
savings are not that great. If we were using 
the Zetadraf every day, we would rarely 
use anything other than the Best setting. 

The plot of the B-size shuttle took 2:23 
in monochrome and 3:06 with four colors. 
This is a relatively small difference, high- 
lighting the efficiency of the pens-move- 
with-the-head design. 

While these speeds are impressive, plot 
quality was only very good, perhaps a tad 
below that of some other high-end plotters. 
Operation was unusually quiet. Vacuum 
hold-down was effective in maintaining 
media flatness in the writing area, al- 
though on a couple of occasions we experi- 
enced some slight media slippage. 

The Zetadraf is a brand-new model, 
and the very slight deviations from perfec- 
tion that we experienced may be ironed out 
as the product matures (we've been very 
pleased with the output quality of previous 
models in the Zeta line). Ovei^l. the Zeta- 
draf is an extremely impressive device. It 
is the sexiest plotter we've ever seen, and 
its beauty is far more than skin deep. It's 





The dynamically styled Bruning Zetadraf 90() 
is a top-notch performer ilutt is worth the 
almost $B.(XX) price tag. The operator panel 
(left I has a four-line by 20-character LCD 
display flanked by four buttons that are 
programmed to provide a wide variety of 
functiom. 
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WHAT THE HECK! 



ProDesign II — Still $299! 

I ProDesign II — the Easy-to-Use CAD System. The CAD 
I system that was introduced two years ago for the amazingly 
I low price of $299. The CAD system that has undergone four 
I major revisions with more than 400 enhancements. The CAD 
system that still costs only $2991 

How do we do it? Our accountants said to raise the price 
) to cover research and development costs. Our business 
I advisors said to charge more for the additional features. Our 
competitors said it's impossible to stay in business selling a 
comprehensive CAD package such as ProDesign II for only 
$299. 

I And our customers said $299 is great So. we said: 

"Aw . . . What the Heck! $299 it is!" 

I Now, two years after its introduction. ProDesign 11 is one 
I of the world's leading CAD packages. It has features pre- 
I viously found only on CAD systems costing thousands of 
I dollars. For the single price of $299. you get these features 
I and more; 

I • Support for more than 1 80 printers (including color 
I printers) 

I • Support for more than 80 plotters, with plotter optimi- 
I zation. 

I • Easy-to-Use single keystroke commands. 


• On-screen menus accessible with a mouse. 

• Comprehensive drawing commands, including the finest 
curve fitting in the industry. 

• Editing features unsurpassed by ANY other CAD package. 

• Extensive snap features, including snap to point, endpoint, 
midpoint, line, circle, ellipse, arc. intersection, and perpen- 
dicular. 

• True Auto Dimensioning with several formats. 

• Extensive Layering features. 

• Full Macro capabilities. 

• Specialized drawing aids, such as tangents to circles and 
ellipses, parallel lines, parallel curves, wide lines, and more. 

• Complete hatching with up to 40 different patterns. 

• Area and length calculation for line curves, circles, etc. 

• Full Zoom. Pan, and Rotate capabilities. 

• Capability to transfer drawings to and from other programs. 

• Capability to Break/Trim Lines, Curves, Circles. Arcs, and 
Ellipses. 

• Many more features — AH for only $299! 

Where do you get ProDesign II? See your local computer 
dealer, or contact: 

American Small Business Computers. Inc. 

118 South Mill Street 
Pryor. OK 74361 
(918)825-4844 
Telex 9102400302 

Want more information? Call or write fora detailed brochure \ 
and a free demo disk! 


PRODESIGN II STILL ONLY $299! 






■ PLOTTERS 


fast, flexible, and very reasonably priced 
(at $7,950) compared with competitive 
units from HP, CalComp, and others. The 
Zetadraf 900 may well be the best value in 
E-size plotters available. 


CALCOMP 

CalComp 1041 GT 

CalComp’s new 1041 GT plotter is a low- 
er-cost version of the E-size 1043 GT PC 
Magazine reviewed so favorably last year. 
We were impressed with the 1043’s speed, 
flexibility, and overall quality, and the 
1041 is definitely cut from the same cloth. 

While the CalComp 1041 GT plots 
only up to D-size, it is actually the same 
size as the other, E-stze plotters in Cal- 
Comp's I04 j: series; the roller drum in the 
1041 GT is configured to allow only the 
smaller plots. CalComp saved money by 
not having to design and manufacture a 
completely new design, but the 1041 GTis 
physically larger and heavier than most D- 
size plotters as a result. It is also somewhat 
frustrating to see all that unusable space. 

There are several other differences that 
also account for the lower price . For exam- 
ple, the 1041 GT doesn’t have the optimi- 
zation buffer system that greatly improves 
plot times on the 1043 orthe joystick that's 
handy for moving the pen hetul. You can 
add the optimization for $500 and the joy- 
stick for $250 if you wish. While these are 
significant differences, the 1041 GT is a 
competent plotter in many respects. 

The operator panel has 25 color-coded 
buttons, four LEDs, and a two-line by 20- 
character LCD display. Some of the but- 
tons control up to four different functions, 
but the labels and use of color help make 
programming the 1041 GT reasonably 
straightforward. In addition to the normd 
configuration capabilities, you can over- 
ride your software’s pen mapping; scale, 
rotate, and mirror; set alignment for pre- 
printed forms or gridded media; optimize 
calibration for different drums to improve 
accuracy; and choose the language for the 
message displays (English, Japanese, 
French, Italian, and German are provided, 
but not Spanish). Four configurations can 
be stored in nonvolatile memory. While 
the panel appears more complex than some 
others, it is very easy to use. 


The 1041 GT uses CalComp’s propri- 
etary graphics language. While it is not as 
widely supported as HPGL, most CAD 
software will drive CalComp plotters with 
no difficulty. Some ancillary software and 
many business graphics programs do not 
support CalComp's language, but aCPGL 
option (COST) is available that emulates 
HPGL. CalComp is very forthcoming 


about the HPGL commands that their emu- 
lations don’t support. We did not test the 
CPGL option, but a review of the com- 
mands indicated that most plots should 
present no problems. You can choose 
CPGL instead of CalComp’s language at 
no cost when you order the 1041 GT; oth- 
erwise it costs $500 thereafter. 

The 1041 GT’s eight-pen rotary carou- 


The CalComp 1041 GT is ihe same size as 
mas! E-size planers, yel it plots only up to D- 
size. This is because CalComp has based this 
plotter on the older. E-size 104.x series. The 
operator panel (left I has 25 color-coded 
buttons, four LEDs, and a neo-line by 20- 
character LCD display. 
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TO THIS 


GO FROM THIS . . . 


asiNG Scan Pro 


Move your drawings from paper onto your CAD system in minutes with ScanPro! ScanPro 
is the Raster-to-Vector Conversion software that allows you to scan a drawing and convert 
it automatically to a format compatible with ProDesign II, AutoCAD, and most other CAD 
systems. 

What hardware do you need? Just the scanner. ScanPro is compatible with Houston 
Instruments, Hewlett-Packard, Epson, and other scanners. How much does itcost?$495-$995. 
Where do you get it? See your local dealer, or contact; 

American Small Business Computers 
118 South Mill Street 
Pryor, OK 74361 
(918) 825-4844 
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'Ordinary 
online 
services 
left me flat..." 


'^ith GEnie" 
Idiscoverea 
vast new 
horizons." 



$10.00+ per hour 


There’s only so far you can go with most 
ordinary online information networks. But with 
GEnie— the Qeneial Electric Metwork for 
Information Exchange— there s virtually no end 
to the exciting new interests you can explore. 
Discover the value of GEnie’s vast range of 
services and explore new territory with guides 
from our Special Interest Groups. 

Join the friendly crew with GEnie’s 
IBMi Ko$autTable"' Special Interest 
Gnu^ for exciting and informative discussions. 
Benefit from the expertise of experienced 
individuals. Compare notes on hardware, 
software, games or any other topic you 
choose. And, for the simple cost of down- 
loading, collea thousands of valuable public 
domain software programs for your personai 
computer. Over 1000 new programs are added 
to our libraries every month. And remember. 
UPLOADS ARE FREE on GEnie! 

No extra diargc for 1200 Baud. 

Make new friends, schedule meetings, 
gather facts and figures, set up travel plans, get 
the news, be entertain^ and even shop online 
for a fraction of what other infomiation services 
charge, because GEnie’s non-prime rate for 300 
or 1200 baud is only tS an hour. GEnie 
always comes out ahead of the competition in 
savings, in some cases by as much as 60% . 

You get even more for your mooey. 

In addition to user support groups, you can 
meet new people with GEnie’s Live Wire “ 
CB Shnulator. Exchange messages with 
electronic mall service. Find the best vacation 


deals and make your reservations with Afnertcan 
AtrUnes travel service. Shop at home with 
American Es^ress Merchandise Sbc^. Leam 
the fun way with a subscription to GroUer’s 
electronic entyclopedla. Play classic and 


$5 per hour 

Backed in die GE Ihiditioa 

GEnie is brought to you by General Electric, 
whose repuution is built on attention to detail 
and customer satisfaction, ^’re continuing that 
tradition with GEnie. 


Com^re 

Save* 

Scrrlcet 
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Thnvf €’ 
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Mail 

Financial 

Services 
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Games 

RegistTation 

Fee 
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multiplayer games. Use GEnie’s Financial 
Services to track stock market quotes, check 
market indicators and maintain an automatically 
updated personal portfolio online. All this pba 
new services added each and every month! 

Map out your own voyage of discovery 
with GEnie as your guide. . .enrich your 
tomorrows by signing on with GEnie today. 

Sign up from your keyboard today. 

4Easy Steps: 

1 . Have your major credit card or 
checking account number ready. 

2. Set your modem for local echo 
(half duplex)— 300 or 1200 baud 

3. Dial 1-800-638-8369. When 
conneaed, enter HHH 

4. At the Uill= prompt enter 
\JMll876,GEiile then RETURN. 

Need help or more information? No modem 
yet? We can help. In U.S. or Canada call 
1-800-«8-9«6. 


dnic' 

Stay online longer, for less. 


ITION 


GEnie mes and service subtea to change. Upkack are tree duhng non- 
prime houn at 300 or 1 200 bud. Some service offered on Genie tray 
include additional charges. 
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■ PLOTTERS 


sel travels with the pen head, which elimi- 
nates the need to return to a stationary stall 
or carousel to pick up pens. CalComp of- 
fers plastic- and fiber-tip, liquid ball, and 
disposable and refillable liquid-ink pens in 
a variety of colors. The plotter senses the 
type of pen used and adjusts itself accord- 
ingly. 

TTie documentation also includes in- 
structions for other models in the 1040 
line. This is unnecessary and potentially 
confusing to the 1041 GT buyer. On a 
brighter note, CalComp provides extra 
sheets that explain how to interface the 
104 1 GT with several major microcomput- 
er CAD programs. The various DIP switch 
settings and the supplied cable worked 
with AutoCAD with no problems. 

Media insertion is very easy. The 1041 
GT is a typical roller-b^ plotter, and as 
with many such units, one of the pinch 
wheels moves to accommodate media 
from D-size down (given the extra width 
of the 1041 GT'splotbed, it’s also perfect- 
ly happy with E-size media, for that mat- 
ter, even though it won’t plot larger than 
D-size). Vacuum hold-down ensures me- 
dia flatness in the drawing area. The 1041 
GT seeks the edges of the medium and de- 
termines medium size automatically. 

Our sample 1041 GT was not equipped 
with the optional optimization system, and 
its effects were missed. Plot times were not 
particularly impressive, but plot quality 
was excellent. Diagonals in the nozzle 
plots were well-nigh perfect. However, 
the four-color shuttle plot took fully twice 
as long as the one-color version, which is 



FACT 


FILE 


(.'alComp KMI UT 
CalComp 

2411 W U Palma Ave. 

P O. Box 3250 
Anaheim, CA 92H01 
(WX)) CALCOMP 
(7I4)82I*2(KX) 

List lYice: S6.495;t)piimizali(>n buffer sys- 
tem. S50(); joysiick. S250, 

In Short: li\ slightly expensive for a plotter 
that docs not aceomntodate t-sizc plots, but 
the 104 1 GT is solidly constnK.'lcd and ere- 
ates g(Kxl plot quality. 

ClK;t^M5ONHfcA0fcRS£RVfC£CAH0 


somewhat surprising given the 1041 GT’s 
traveling-pen carousel design. 

The 1041 GT is solidly consnucted and 
beautifully engineered. Its front panel is el- 
egant and functional, and our test plots 
were impressively accurate and attractive. 
We would order one with the optimization 
logic to increase plot speed, which brings 
its price within calling distance of some 
rather capable E-size plotters (and there ate 
some fine D-size competitors available, 
too). Overall, though, if you need only D- 
size plots, the CalComp 1041 GT is a 
heavyweight contender. 


HEWLETT-PACKARD CO. 

HP Draftmaster I 
HP Draftmaster II 

Hewlett-Packard Co. has dominated the 
plotter market for many years. It is as suc- 
cessful with its small desktop plotters as 
with its large CAD-oriented devices. Its 
7585 and 7586 E-size plotters have en- 
joyed great success and are used on com- 
puters ranging from mighty mainframes to 
compact desktops. 

With aggressive competitors nipping at 
its heels, HP has now introduced two new 
E-size plotters with advanced features at 
greatly reduced prices. The new HP Draft- 
masters live up to the HP plotter leg- 
acy — they perform beautifully, have sev- 
eral innovative design features, and reflect 
an attention to detail that has endeared HP 
equipment to a wide audience. 

The Draftmaster is available in two 
models, the Draftmaster 1 to plot on sheet 
media and the Draftmaster II for both 
sheets and roll media. Like other HP plot- 
ters. the Draftma.sters ate roller-bed plot- 
ters that use two grit wheels and vacuum to 
anchor the media. One of the wheels is 
movable to allow plotting on media from 
A- to E-size. Not all large plotters can ac- 
commodate small media for check plots, 
documentation, or archiving, so this flexi- 
bility can be useful. 

The Draftmaster’s rotating eight-pen 
carousel (two are supplied with each plot- 
ter) accommodates five types of pens: pa- 
per, transparency, roller-ball, and dispos- 
able and refillable liquid-ink drafting pens. 
This is far more convenient than previous 


HP arrangements, in which pens had to be 
used with specific carousels and couldn’t 
be interchanged. Mechanical movements 
of the pen carousel elements inform the 
plotter of the type of pen loaded, and you 
can mix different pen types on the same 
plot. The pens are automatically capped 
when not in use and are returned to the car- 
ousel if not used for a while. 

The operator panel features a 20-char- 
acter by two-line LCD display. You can 
display messages in English, French, Ger- 
man. Spanish, Italian, or Japanese. The 
plotter is configured and operated through 
a tree-structured menu system, as are 
many high-end plotters in this class. The 
Draftmaster’s menu system is well thought 
out and is simpler to understand and use 
than many. 

The menu offers some unusual options. 
For example, you can align the plotting 
axes with gridded media, invert the plot 
orientation, emulate the older 7585 and 
7586 if your software doesn’t support the 
Draftmaster directly, and even plot more 
quietly if necessary (with some speed pen- 
alty, however). 

Another snazzy and useful feature lets 
you group pens to minimize the ever-pre- 
sent risk of running out of ink during multi- 
ple plots or when your plot calls for a lot of 
solid area fill. You can assign two, four, or 
all eight pens to one group, and the Draft- 
master will automatically switch to the 
next pen stall in your defined group after 
drawing 100 meters. A pen-sorting and 
area optimization routine is provided. You 
can even modify the plotter’s operation for 



Hi* DrullmasU-r I 
HP Dranmasli-r II 
Hewlctt-Packanl Co, 

16399 W BcmanloDr. 

San I>icgo. CA 92127 
(WX))K)R-HPK' 

Li>t l^rice: Dnillnuisier I Ishcel n^edla (»nly). 
S9.9(X): Draftma-Mcr II (sheet and roll media). 
Sn.9(X). 

In Short: The newest HP plotter is selected 
as an hdiuir's Choice, lis new’ design is m<»a* 
sophisticated and allows for a cut in price 
w ithoul a loss in Icaturcs and performance. 
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automatic operation with a modem for re- 
mote plotting. 

In the long tradition of first-rate HP 
documentation, the Draftmaster's manual 
is superb. Copiously illustrated and clearly 
written, the documentation makes a com- 
plex device easy to install and use. 

Both Draftmaster models sell for 
around 25 percent less than their 758.v 
counterparts, which they replace. It's natu- 
ral to wonder if anything has been sacri- 
ficed. HP claims that, if anything, it's the 
other way around. Its goal for the new 
models was to increase performance and 
reliability while reducing costs. The Draft- 
masters are totally redesigned and have 


■ The Draftmasters are 
yet another in the long line 
of superior plotters from 
Hewlett-Packard. The 
Draftmaster II we tested 
was first-rate in every 
respect. 


one-third the parts count of the older plot- 
ters. A patented new variable-reluctance 
motor provides high torque and full speed 
over any portion of the plot with very low 
heat buildup. 

As they say. the proof of the pudding is 
in the eating, and our sample Draftmaster 
II proved tasty indeed. Media insertion and 
handling was easy and foolproof. Plot 
quality was superb with fiber, roller-ball, 
and disposable liquid-ink pens. The auto- 
matic medium feed of our Draftmaster II 
allowed continuous plotting and was also 
convenient for simply feeding the next 
portion of medium into position if individ- 
ual plots were produced. 

Plot speeds were very fast, and even ad- 
justing pen speed above suggested values 
did not seem to have any effect on plot 
quality. The Draftmasters' Sort option 
proved to be highly effective in reducing 
the time required to plot images with many 


pen changes (it reduced our four-color 
shuttle plot lime from 1 1 minutes and 1 7 
seconds to 3 minutes and 22 seconds), but 
it doesn't perform geographical optimiza- 
tion and thus had no effect on our single- 
color nozzle drawings. 

The Draftmasters are yet another in a 
long line of superior plotters from Hewlett- 
Packard. The Draftmaster II we tested was 


first-rate in every respect. Certainly there 
are other outstanding E-size plotters in this 
exalted price range. The fact that the Draft- 
master 1 is $ 1 .000 or so more than the fine 
Calcomp 1043 and $2,000 more than the 
Zetadraf 900 reviewed in this issue might 
be worth some thought, but no one can ar- 
gue with the marvelous performance of the 
newest HP products. 


Till' Edilor's Choke ihhI jor Utr^e-forimit 
plotters fioes to Hen lett-PitekoriT s 
Drojttnoster series. The overall iptality it 
providesis well worth the hefts price . The IH 
hiitton operator panel / left I features a twin 
line hv 20-character tXT) displav. 
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INDUSTRIAL STRENGTH CAM /CAD 
FROM YOUR DESK. 





COMPUTERVISION 

i Personal Machinist 


presenting the Personal 
1 Vlachinist from a leader in 
the CAD/CAM industry. 

Now you can bring the power 
of CAM/CAD to your desktop 
at an affordable price. All on an 
easy-to-use 
industry standard 
IBM* PC AT, XT 
or compatible. 

The Personal 
Machinist links 
CAD and CAM 
functions. If 
you’re responsible for 
overseeing production, design, 
or programming NC parts, 
it’s just for you. 

The system lets you design 
3-D geometry and create NC 
manufacturing programs for 
parts, tooling or fn^es. 

The design portion of the 
Personal Machinist is cur- 
rently accepted as the most 
powerful 3-D PC design 


software available - Personal 
Designer’ GCD. 

The NC module is com- 
patible for use with milling 
machines, lathes, punch 
presses, EDMs, and flame or 


The screen display at left shows a lop 
vieieofa3-D model withdinwnsions. 

1 1 was created using tlw desi^ module. 
To the rigid is an isometric view of tlw 

toolpaths produced rel- 
ative to the design 
geometry 


laser cutting equipment. A 
powerful post processor gener- 
ator program is also included. 

/77 he Personal Machinist 
L is i power tool for your desk. 
It can also be used to run any 
number of stan- 
dard software 
packages to 
perform other 
office or job 
functions. 

Simple enough 
for the beginner 
or casual user. Powerful enough 
for an expert. The Personal 
Machinist is an important 
breakthrough in CAM/CAD. 
With a cost per seat low 
enough for most budgets. 

The Personal Machinist. 
Industrial Strength CAM/CAD 
from the strength of 
Computervision. 

jpoT more information 
F write: Computervision 
Corporation, Personal Systems 
Business Unit, Building 16-2, 
100 Crosby Drive, Bedford, 

MA 01730. 


mMisirruMrrrd 
tndmark « InlrnuCMmal 
Businru Machines Con. 
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If only there 




Wouldn’t it be 
great if you could 
multiply yourself? 

Do an honest day’s 
work before lunch? 

Well, you can. With 
Microsoft* Windows. 

Windows lets you 
work with 
multiple applica- 
tions at the same time 
—more programs than 
your PCs memory can normally hold. Neatly 
sidestepping the 640K limit. 

You can switch from, say, 1-2-3* to dBase ll*or 
to Miaosoft Word or to Microsoft Chart in a 
couple of keystrokes. Leave one program and 
jump to another. 

And you can select and edit information from 
several different programs. Then ciuickly combine 
and print it all on a single piece of paper. 

\\fe’ve only just begun. 

Windows is a graphic extension of MS-DOS* 
which gives you a more intuitive way to work. 
Your bridge to a new generation of applications 
which can be easily integrated. And which take 


advantage of Windows’ 
common interface for 
commands, options, 
and data exchange. 

In the Windows 
world, you move 
information freely. 
Do more work, more 
kinds of work, and 
do it faster. 

A startling value. 

Buy Windows now and you get a whole 

desktop full of applications to help you manage 
your day to day business. 

In addition, you get 
Windows Write, a 
graphically-based word 
processing program. 
And Windows Paint, a 
simple, easy to use 
drawing program. 

Not bad for $99. 

Find out how productive you can be with a 
Windows office. Get all of yourselves down to 
your Microsoft dealer. 

And take a really good look into Windows. 


Microsoft Windows 

The High Ibrformance Software 


For (he name of the nearest Microsofr dealer, call (800) 426^400. In Washinfston State and Alaska, (206) 882>HOH8. In Canada, call (416 ) 67 3*7636. 
Micrtttnfi and MS-DOS are rogisiored ft.ulcmarlt' of .Microsoti t^»rpi*r.MK>n 1-2-3 » n rcjtistcrcd trademark of lotus Do'ck>r«T»om G»rrx'rarK>n dRase 11 m a rrRistrrcd trademark of Ashton-latc 
Note show cokn arrd res«>Iuinin ohuincd on an IBM PC ct^uippcd with an IBM Enhanced Graphics Adapter Monochrome 

disH^v IS generated when an IBM Cnktr/Graphics Adapter or compaiihle graphics ^pier card n used 
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lOLINECORP. 

loline LP4000 

The loline LP4000 is a roller-bed plotter 
that can handle media from E-size down to 
as small as I '/> inches wide. It uses cut 
sheets only, although you can unspool a 
roll medium stored on a horizontal bar and 
cut it along a groove with a paper cutter 
supplied by loline Corp. 

Perhaps the most significant change in 
the new model is the use of precision servo 
motors instead of the stepper motors used 
in loline's earlier model LP3700. There 


■ While the LP4000 
weighs a third of some of 
its competitors, all the key 
components are metal and 
the plotter will stand up to 
commercial use. 

are several other improvements and conve- 
niences too. 

The older LP3700 didn't store any plot- 
ter settings you made via the front panel, 
an annoying deficiency that required you 
to enter new parameters every time you 
turned on the plotter. The LP40(X) corrects 
this with programmable, nonvolatile 
memory that can store control parameters 
for three different users. You can program 
the plotter with the operator panel or with a 
simple utility provided by loline on disk: 
your choices can be saved to disk for future 
reference, tcx). 

The LP40(X)'s range of adjustable pa- 
rameters is extensive. The standard adjust- 
ments like pen force, up and down delays, 
and velocity and acceleration are avail- 
able, and you can also remap pen selection 
to override software pen choice instruc- 
tions and more. With the optional $795 
HyperBuffcr installed, you can enable pen 
sorting and legalization optimi/ution. In 
addition, an interesting micro calibration 
feature allows compensating for humidity. 


temperature, variations in the density of 
the media to be plotted upon, even the me- 
dia drive mechani.sm itself Micro calibra- 
tion can improve accuracy from the nor- 
mal +!- .5 percent to as high as +!- .01 
percent of overall plot size. 

The 24-button, membrane operator 
panel is marked for many common func- 
tions. but there are many key combinations 


that don't appear on the small buttons 
themselves. The only way to find the cor- 
rect values to use or recall the sequences 
themselves is to refer to the manual. Per- 
haps loline could use the lop surface of the 
plotter, immediately above the panel, fora 
card outlining all the commands available. 
Plotter status is indicated by 10 LEDs that 
aren't as powerful as the alphanumeric 
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LASER 

PERFECT 

VISION. 

Imagine your PC being abie to see photos, graphics, 
illustrations and precisely position them on your 
reports and proposais before they appear in print 
on your iaser printer. Preview the graphic impact 
of charts and tables, modifying at will, before 
pressing the print button. 

The Princeton LS-300 Scanner affords you the 
gift of foresight. It can scan a full page of text and 
images into your IBM PC/XT/AT or compatible at 
a laser-perfect 3(X) dots per inch. 

The compact design of the LS-300 is ideal for 
desktop publishing applications, especially news- 
letters, reports, and proposals. Hardware dithering 
produces 32 levels of gray to make photos and 
illustrations pop oft the page. 

The LS-300 can be used with your PC system 
with CGA, EGA or monochrome displays, or 
teamed with the new Princeton LM-300 or LM- 
301 Print Preview Monitor, the LS-300 provides 
you full page visual effects before printing. And 
teamed further with an optional OCR software 
package, the LS-300 is trained to read and store 
typewritten pages. 

Free PC Paintbrush Plus! 

A $149 retail value, the amazing PC Paintbrush 
Rus is yours free with the purchase of the LS- 
300 Scanner. PC Paintbrush Plus lets you create 
image files which can be used with Ventura 
Publisher, PageMaker, etc. for professional 
quality drawings, diagrams, charts, graphs and 
headlines. Use your mouse, joystick or digitizer 
to manipulate images to create precisely the 
effectyou want. Incorporate company logos too! 

Cost Effective. 

Put a spark into the methodical task of scanning 
with the quick, creative and productive LS-300. 
It’s available with adapter board, PC Paintbrush 
Plus software, and all cables at a suggested 
retail price under $1,200. For an eye-opening 
demonstration — and an example of Princeton 
quality and reliability — visit or contact your 
Princeton dealer today. 
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Also available is an 
"SCSI" interface 
Mac Scan* for the 
Apple Macintosh. 
You can scan, edit 
and store a variety 
of Mac desktop 
publishing applica- 
tions — MacPaint, 
MacWrite, Page- 
maker. Raai^SetGo!, 
Ragtime and Just 
Text — and print on 
your Apple Laser- 
Writer 


*New Image Technology, Inc. 

10300 Qreenbelt Road Seabrook, Maryland 20706 
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PRIN CETON ' 


GRAPHIC SYSTEMS 


601 Ewing Street. Building A, Princeton. NJ 08540 
800-221-1490. 609-683-1660 (NJ only) EXT. 92 Telex: 821402 PGS PRIN 


REGISTERED TRADEMARKS: IBM, PC. XT. AT. mtemationai Business Machines, he, PC PAINT- 
BRUSH PLUS. 2-Soft. VENTURA KeuSHER. Xerox Corp. PAGEMAKER. Aldus. AUTOCAD, 
Autodesk, Inc. APPLE. MACINTOSH. MACPAINT. MACVmiTE, Apple Computers, he. READY SET 
GO!, Manhattan Graphics. RAGTIME. Orange Micro Inc. JUST TEXT, Knowledge Engineering, he. 


■ PLOTTERS 



FACT 


FILE 


IoUikLIMOOO 
loline Coip. 

19417 36th Ave. Wesl. Suite D1 
Lynnwood, WA 98036 
(206)775-7861 

List Price; $5,495; HyperBufTer, $795: 
eight-pen changer, $500; each additional 
four-pen tray, $100. 

In Short: Though slower than some of its 
competitots, the loline LP4000 offers excel- 
lent plot quality and a low price tag. 

CIRCLE t<a ON READEB SERVICt CARO 


readouts of some large-size plotters but 
work quite well. • 

Installing the LP4000 via its serial inter- 
face is easy. The loline installation disk in- 
cludes an effective program to check and 
debug the interface if necessary. 

The LP4000 is basically a single-pen 
plotter. An optional multipen changer can 
store up to 20 pens in five trays holding 4 
pens each. Each pen is capped with a soft 
plate that seems to work as well as the usu- 
al rubber grommet. The long bar that holds 
the trays can be stored out of the way on 
the top of the plotter. The pen changer can 
hold standard HP pens, which provides 
tremendous flexibility in pen selection. 
The pen changer costs $500 in an 8-pen 
configuration, and each additional 4-pen 
tray adds another $ 1 00. 

The LP40(X) does not use the common 
Hewlett-Packard Graphics Language, opt- 
ing instead for Houston Instrument’s 
DM/PL language. While DM/PL is not as 
popular as HPGL, most CAD packages do 
support it, but you should be sure that your 
software package is compatible with 
DM/PL. 

PC Magazine has reported mixed re- 
sults with loline's previous model LP3700 
or its OEM'ed equivalent marketed by oth- 
er companies. Our biggest concern was the 
mediocre diagonals and overall lack of pen 
control, combined with less than lightning 
speed. The LP40(X) isn’t a speed demon ei- 
ther, but the quality of the plots has been 
totally transformed. 

The impact of the change from stepper 
motor to servo is tremendous. The LP4(XX) 
now produces clean diagonals and high- 
quality plots overall. Plot times were noth- 


ing to write home about, though. The pen- 
changing mechanism worked perfectly 
through the large number of pen changes 
in our four-color shuttle plot, but it’s very 
slow. The four-color plot took over three 
times as long as a single color plot of the 
same image. Remember that these plots 
were created with neither AwroCAD’s opti- 
mization routines enabled nor loline’s own 
optional HyperBuffer installed. Using ei- 
ther technique would have minimized the 
pen changes and reduced the plot time sig- 
nificantly. 

Construction quality is good but not 
lavish. While the LP4000 weighs a third of 
some competitors, all the key components 
are metal and the plotter will stand up to 
commercial use. The LP4000 doesn’t have 
the “flash" of some of its competitors, but 
there are those who might consider that a 
virtue. Our test LP4000 was supplied with 
the LP3700’s documentation and a set of 
addendum pages. The LP4000’s manual 
will be available later. Hopefully it will be 
less terse and more helpful. 

Overall, the loline LP4(XX) is a much 
better plotter than its predecessor and gen- 
erates impressive high-quality images. 
The loline’s price is rea.sonable, although 
similarly priced plotters from HP, HI, and 
CalComp are stiff competition. It’s defi- 
nitely competitive now, though, and the 
trade-off between somewhat slower plot- 
ting, plot quality , and cost tips the scales in 
the new loline’s favor. 


ROLAND DG 

Roland DXY-885 
Roland DXY-990 

The Roland DXY-885 and DXY-990 are 
eight-pen, flatbed, B-size plotters. We 
have included them as examples of inno- 
vation in the desktop market. Their plot- 
ting mechanisms are identical, but they 
differ in media feeding and operator pan- 
els. Both can operate horizontally, flat on a 
table top, or in an almost vertical position. 

Serial and parallel interfaces are stan- 
dard on both plotters. Two DIP switches 
with 18 individual switches are used to 
configure the interface and set other oper- 
ating defaults. A rotary control adjusts the 
force at which the pen is press^ down 


FACT FILE 


Roland DXY-885 
Roland DXV-990 
Roland EXj 
7200 Dominkm Circle 
Los Angeles. CA 90040 
(213)685-5141 

List Price: DXY-885. SI, 695; DXY-990 
(with electrostatic p^)er hold). S2.295. 

In Short: Roland OG's two desktop-sized 
plotters are superior to their predecessors and 
offer high-quality output. 

CIRCLE <48 ON FgADER SERVICE CARO 


against the media. Since the force that is 
needed varies with the pen type, this con- 
trol is useful. 

Both plotters emulate the Hewlett- 
Packard HPGL graphics language that has 
become almost a de facto standard 
throughout the plotter industry . The HPGL 
emulation is a major advance over some of 
Roland EXj’s older designs, which used a 
proprietary graphics language. Since near- 
ly all graphics programs support HPGL, 
the Roland plotters ate compatible with a 
wide variety of software. 

The DXY-885’s operator panel is a 
simple membrane design with four arrow 
“buttons” to move the pens, a fast-speed 
control to move them faster, PI and P2 
buttons to set plot size, and so on. Some 
special commands are invoked by holding 
down combinations of the buttons, which 
works well but would be easier if there 
were markings for the special combina- 
tions. Overall, the DXY-885’s panel is 
nothing fancy, but it’s adequate for most 
situations. 

The DXY-990’s operator panel also 
uses a membrane covering, but it adds sev- 
eral more controls, for example, buttons to 
select individual pens or move the pen 
head to the upper-right or lower-left home 
positions. The most noticeable enhance- 
ment are two four-digit displays that show 
the current x- and y-coordinates of the pen 
head in millimeters. While this display can 
be useful if you’re using the plotter as a 
digitizer or for debugging, for the most 
part it’s a frill. 

The eight pens are aligned in a vertical 
row along the left edge of the plot bed. The 
pens are automatically capped in their 



PC MAGAZINE ■ JUNE 9, 1987 
259 



THE 


Thompson. Harriman & ndwanls 
Computer Products Company. Ltd. 


Computer Products 
you can’t afford 
not to buy! 



IMAGAZIWEI 


‘•THt: PC+iswell 
built and has enough 
company support 
behind it to make it 
a very attracth e 


alternative to higher priced competition. ” 


PC W#RLD 


“THE's bottom line? The PC + is 
a highly compatible clone 
Morthv of consideratkm..." 


CiNnputer Dealer 


**...the unit became the preferred 
computer in our office, » hich has several 
name brands as ptnsihle alternatives.,.** 



45 DAY MONEY 
BACK GUAKANTEE and 
a 1 YEAR WARKANTY 
on PARTS and LABOR 


All Products in this 
Special Offer are Available Thru 


PC Network 


320 West Ohio Street 


Chicago, IL 60610-9934 


(800) 621-SAVE 


Validation Code AB87 
Our knowledgeable sales consultants 
are on duty: 

Mon.-Fri. Sat. 

8am-7pm (CST) 9am-5pin 

In nUnois Can (312) 280-0002 


CtttiMBCr S«rvlc« mad Ordtr Statvs (312) 280-1S67 
Moti.-Srt. 8aai-4:30pai 
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THE ™ PC ^ BASE SYSTEM 


MEMORY 256KRAM 
expandable to 640K on 
the motherboard 

SPEED 4.7 or 8 Mhz, 
keyboard selectable 

COMPATIBILITY Runs aU 
software & hardware devices 
designed for the IBM PC 


POWER 150 \^fett power supply 
for safe expansion 

KEYBOARD 84 Key AT' Style 
keyboard 

EXPANDABILITY 8 board 
slots, 2 drive positions all 
IBM industry standard 



THE " 286/10^ BASE SYSTEM 


MEMORY 512KRAM 
expandable to 1MB on 
the motherboard 

SPEED 6 or 10 Mhz, 
keyboard or toggle 
switch selectable 

PHOENIX BIOS 


POWER 200 Wfett power supply 

KEYBOARD 'AT ' Style keyboard 

EXPANDABILITY 8 card slots. 

6 16-bit/2 8-bit. socketeci 
for 80287 math co-processor 



CEFTTFIED 9 
"lOO^^a IBM AT 
iMFRTOLB 


THE ™ 1200/2400 COMM MODEMS 


THE ’“INTERNAL MODEMS 

100% Hayes Compatible w/auto answer, 


auto dial and re-dial, built-in speaker 
w/volume control 


1200 COMM 
(1200 BPS) 



2400 COMM 
(2400 BPS) 


THE™ EXTERNAL MODEMS 

With the same features as the internal 
modems these arc perfect add ons for 
IBM. /^ple and other systems 

100 fi- 


1200 COMM 
(1200 BPS) 


2400 COMM 
(2400 BPS) 


^nff‘ 

Spp/lOOitr 


THT 





Mtf 12 . Its? 
‘...THE mp 4 rm 3 
utter a lawer piire^ 
AhenMive to tkr 
Htyn prorfart* iritk 
M MfpAfemi turritlee 
la ^aalitf.' 


— c! me' 






THE'“PC^ 
Starter System 





COMPUTER 256KW/4.77 
and 8 Mhz Turbo Speed. 
Mono Graphics Adapter. 

1 360K Floppy Drive 
Printer Port 

MONITOR High Res (1100 
line) Amber TTL 


PRINTER Name Brand w/ 
Graphics and NLQ Modes 
SOFTWARE MS-DOS 3.2. 
GWBasic.Vfcrd Processor. 
Database. Spreadsheet 
and Communications 


828 


70 * 




The fonowing Packaged Syttetna Include oor 
286/10 + Bate Sytiem with Differenl Floppy 
and Hard Ditkt Complclcly Tested and InataBed 

THE™ 286/10 -I- Model I 

Base system configured w/Combo Hard/FIoppy 
Disk Controller & 1.2MB S'/*" Floppy Disk Drive 

$Q1SP0* 

THE™ 286/10^ Model II 

Base system configured w/Combo Hard/Floppy 
Disk ConlroDer, 1.2MB S'A" Floppy Disk Drive 
and a 28MS Access Time 42MB Hard Disk Drive 

^1,498"* 


THE “DISK STORAGE UNITS 


$g(y>o* 


Capabie of 0-384K w/Par-'Ser Pons 
CQt/Cal w/batt badoip/sftwr 


2MB EMS 


Intel™ specs. wA>K provides up 
to 2MB of expand^ memory 



THE '“20MB HARD 
DISK SUBSYSTEM 

20MB Hair HaighI IBM ' 
compatible Disk Dtwe 
' w/Controfler Card, cables 

and inslallation manual 


^330^ 



o* 


S CSRItnED 

3 

-^OttFaSriBU 


. r-Vc o( ihett manuEactutm 


THE '“20MB HARD 
DISK ON A CARD 


3 S' 20MB Hard Disk 
mounted on a Controller 
Card. mstaOs in 1.5 slots 
on IBM "PC XT’s 
or compatiUes 


00:^ 


Copyrighted 









NETWORK YOUR #1 SOURCE FOR IBM 


Tl 


BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%, 
AND GET 14-30 DAY SOFTWARE RENTALS\.. 


MONITORS 



MAGNAVOX 
13" COLOR 
RGB 

MONITOR 


Aflidtfc Video 3I0A Amber 
Amdcli Color 722 NEW> Enhariced 
Magiuvox Amber IBM Type 771 
Prtaccton HX- 12 RGB 
Princeton Max-12E 
Princeton HX- I2E RGB 
Magnevox 14 " Multimode 
Magnavox 14 EGA w^swivel base 
THK "' 12 ' Dual Frequency Amber 


$139.00* 

449.00* 

85.00* 

369.00* 

136.00* 

445.00* 

489.00* 

435.00* 

85.00* 


NBC JC-1401 MULTISYNC RGB MONITOR 

s: $ 530 . 00 * 


FREE (800) 621-SAVE 

<Order«-Mcfflb«nhlp and Adricel) 

In Illlnol* can (312) 280 0002 AB( 
Yoar Menbcnhip Validation Namber 
Yoo can validate Yoar mcmbenhip nember and, if yon 
wiah. place yoar Orat Rtooey^aaving order by phone tuiag 
yoar VISA. MASTERCARD or AMERICAN EXPRESS. 

Our koowMgeable aalea conaallaata arc on defy; 
MON.FRl. (CST) SATURDAY 

8am-7pfn 9am-5pm _ 

PERSONAL COMPUTER NETWORK 

320 Weat Ohio 

Chicago. I(Uaoia60610>9934 

POt CUSTOMlt SBIVICE ANb OROE* STXTOS 

CAU (313)2M IM7M<>o.-Fri. a30afli-4 30p«B 


PC NETWORK MEMBERSHIP APPLICATION 

YESI Please enroll me as a member tn the PC NETWORK '* and 
send my catalog featuring thousands ofcomputer products, all at 
just 8% above DEALER WHOLESALE PRIC^ I wtU also receive 
THE PRINTOUT . a special penodic update on merchandise at 
prKes BELOW even those in my wholesale catalog and all the other 
exclusive, money-saving services available to Members 1 am 
under no obbgation to buy anything My complete satisfaction is 
guaranteed 

Please (»<*) all bcnes that apply B67 

•Basic Membership 1 Tear 2 Year 


BOTH Business and Came 
SoRware Rental Libraries $30 .Jadd l per year 

□BillMyCreditCard IVlSAGMasterCard. JAmencan Express 
Account Number 


rTTTTTTTTTTI 

nnnm 

Exp Date mon yr 

□ Check or Money Order Enclosed for $ 




City Stale 

Zip 


Telephone ( ) - 

My Computer(s) is: UIBM LJIBM XT DIBM AT 
. JApple n DMaantosh Other 


Signature . 


With 14 Days Rcniil 

$8 

□ 

$15 □ 


Business Software Rental Library 

$25 

□ add! per year 

^ Hayat Smannu 

Games Software Rental Library 

$10 

□ add! per year 

■am &nartn 

smarwnm U 

•SpecialV.I.P. Membership 

lYcar 

2 Year 

Sayma Smartmi 
ICiMl Pocket 

With 30 Days Rental 

$15 

J 

$25 □ 

04. iakaOca 


LISTED BELOW ARE SOME OF THE OVER 30.000 PRODUCTS 
AVAILABLE AT OUR EVERYDAY LOW PRICES! 

games & eoucationai. softwake 


IkiMitoa N«dv/ 0 Of Footbat 

' ' n Ann MM* Of Ftmolt 

^ Mlttonnr*. OS Baron «r T^oon 


U1.2S* 
aa.M* 
U-DO* 

aa.ae* 
> 0 . 00 * 
lOAO* 

DuMiiB a Amoc MMft A ... 

BwMiis a a**ac 1%* bawtf. Gmiutm Crtmau XS.tS* 

BkeMak Iiia MuOe ConaeucOon Sal. Suptr Bou U tt Doth t AOT* 

aiMMak knt Th* ChetsmoMf 2000 SAOT* 

■Hra«*lr Uu SwA^ WoiU row CoST M.tT* 

Bara Pn Sfop D. Ttn^ ofAp^ Titofr >1.00* 

aMr4m Saigon m M.00* 

talbcaa Boiyttoo^Foob»alrY>' or Tmty >0.00* 

laib*aai Bk<rc*ucracy>ffofKwoorfH|lln»1Mtn>s*orMoomnlf( >1J8* 

l*J b w Zor* TnJo^' MaS* 

IQ Mopfown Parai^ or lyoJrr Xa6t>* 11. M* 


Mlaaeraa* Soh P IS Bagk ot Saaiu Senna 
3 Ftghf Senulaaor. 20 

t MianijciMS . Vooiloo Utnd. Sub lAaalon 
■ Balance of Poam Of DHtnber of Ih* Oown 


nneiOuem 


t t* - 

LiiratBl fniMHQ Moorcwn Puaiit or Pea.3tr Fabbe 
MIcwiwm ConAa In vtamatn or Oiaode m Europe 

PlaaM a44 S3.M iSMalai^iaStlQ 

He OmoS bJem. 


SIAM* 

2740* 

>iai* 


TYpmg >Eade Eaty MJO* 

' Or Uirnitt Idmaen 10.00* 

... ... .«e Fracvon factory. Mak* « MaKft 1747* 

SartaOkawe Ccrofca** Makar or tfic Nrwnoom 11.79* 

iFfMltrint Cenaeaialdal>BlJbet.GiotMetEnp^ider*l 19.71* 

* ' ' ' Nnatroom Pro 0«40* 

l^MaOaM Boatfww 2000. Conwfar Baatbaf Zl.OT 

Jn *7.90* 


BUSINESS SOFTWARE 


aAibtoaTili PBatr i: 


OcrtMC rwOoBaoc. Turte 'Cor Eureka 

iri S a rtaaS ferCommov - Sin^ Ambor 

CaaMi Patat Copy U ^ PC roob 

Caa^aii* Qaaidaiaa Stewcair IV. or S(e>ar ftqOci fba 

aac £ary Accouraw)$ 

lai r aa alt a EnaryraphMa 20 

teaMiat Itaiaiai XlliEE 

PCa fallback 

PMfe iaAoM SiOewM 

EaiiMS ft a s git a not) orapfucs 

■arvwe roiaf fftym Mart^ 0 NEW> 

BayM Smarreom ff-Wrw VT 100 E m u tawr 
Emm Begi Umd Prober or MM Oicr AOnor 

> laiall OuKhm 


^ laiM P u de f ai a t Fntlenc* *. Manuacr^ Mratwr 


279.00* 

*740* 

ax.oo’ 

>4.00* 
>00.00* 
)is.eo* 
• 0 . 00 * 
*4.00* 
> 0 . 00 * 
120.00* 
>esoo* 
>1 75* 
1140* 
UO.M* 


Macs ManQVM Vour Money 
^ Matldlaa TtrkanIfirT carten Copy 
MDM KnovAadpemart n iatnm FOCb 
M MkroPra Worduar 2CCO * Nmwa* NEOA 

MkutMi FBemSOOO 
Wcaaika A Baaa (Oout 2) 

Minaaan C CeneMar 

lofi 'A Wj-U atat Vrraon 3 I 

i OuSHBwtrVbs 20. WhOowa 
*XV7 

^fouat Acrouraant NEW’ 

Sanaa urPoraeaat 
MMaliirniii Advai-.'.ii* Of ktulumaie Ejteeuttvt NEW' 

** — MuMm^ 

WaaiaiOn Opper DBaae W Con^Eet 
W anaa Cemmandn 
Martas Norton UlEmnAO 

’Imer.VPEapettotVPInh 
■ WoidPerN0A2 
Cutvf P«uN« DOS or Dak Opemaer 
I PFS nrK Oteree 


a S«nk>flc Salsi 

•-*— laPaM 
laPiM 

1 Desktop t 


tUtthe^ 


in 00* 

*>o.or 

i40.as* 
>44.00* 
ISO so* 

•0.00* 

90.er 

•0.00* 

99.00* 


IS 00* 

••.•0* 

127.00* 


HARDWARE 


COMPLRTE SYSTEMS 


Pottable’l Flo 
Desk 


>1.19040* t24M; 
^^^TjSSSSe* (38861 
1 . 917 . 00 * r 3942 ; 

909 . 00 * 11988) 
1 . 179 . 00 * (25 38) 


MXnLTIFUNCnON CARDS 

S32S 00' 


Hml Du)i 20UB w/2S6» 2 Floppy 
alOM XTBeseSyslem 
2 DS/JXyFDC w 256X 
a IBM XTPro^esoonat 
XUBHardDtsk 
bISM PCATUoJfiyi^ >.*9900* 

OH P&!4raBaaMw 140440* 

1 2ltB Floppy sW256l( 

DISK DRIVES 8 CONTROLLERS 

lOaMfs BamoiMi Bom/DuN IOUB Dr 11.710.00* 

bPCNafwart liSMB Wnal Hr^ MOO* 

r*r.y 5ra^v Or S/wsarl 
KMaMfe rOSSB TMBadii^ 

Sana (AM used *i dertwoo t DeakPro 
PC Wataoa fc 20MB Tape fiadtt^ 

HaKHei^ w^controMer 
kPCKaiwoft HalfHeiaNDSDODme 
THE'IOMB Hard Dtak Carp 
^ THE'* 20 * 20 SrorQrSymni 
w''20ktB Tape Beekup Ccenbo 
PTHE'TOKB 20UBlniefnkl l'2Hnei<i 

Aikobool Drtvea by Seapale or bberoaeienee 

MEMORY CHIPS 

AS chipt guariMaad tea Mi 

a 04X Mtaorf OfSc*4t Klu (9 chaps) 
b MX Dyaaalc Bm CMfa (faefj 
b 2S4X Diuralc Baai tiaeti) 

b laaX AT MMka a«w4 CUet lEaeti) 
b lataS 8087-3 Co-Ptoeesaor 

MODEMS 


ABT S 

M AST SixPakPlua 'tvKb 

AST AO AM' l/SeNt Cft 

M OrcUd C,Vk^r>r 

OiakM Tiny Turbo 286 
leamot CapMSi MuS Ub nttten Card 07t 

t THb'2>ailAMCa4 AMd'nr <ad wCK 
THE'Mahlia* PiBdXr^iabtkry. I Set. 1 Pat 
I Game port, a docAralrndar and 3 to/hamre 
^ fNE'Maltl t/0 to An Ocna 
Srrftr'CamaOxk Siandaid 


I3S.00* 

ioa4o* 

l»9M' 


(5 50) 

'(23C7 


r Time 


>40.00* (734) 

U0.00* (11221 


CMata USPI0NEW> 
leocrSeOCOl/Fac a 
CMaaa ACP I9NZW 
J0OCP5/IJ2CCILfi«r * True 
OMa USF-2SNEW> 
200CFS'132COUFne * Tree 
a Apnawa 25 NEW 


► Trac 


S2M.00* rSBM 
>00.00* (7 7m 

409.00* (OBXI 

(9X» 


( 200 ) 
18 10) 
(IS 10) 


2.90* 

>.90* 

109.00* 


129.00* 

179.00* 

>49.00* 


AU THE ' MODBMS AXB lOOH Um COKPATiaU 


rf 50. 
(1501 
It SO) 
d 501 
(2501 


(2 70) 
(387) 
(7 451 


b THE' 1200 Com latanal 
► T H E ' 2400 Cos Maraal 
P THE' 1200 Ca« iBMolk-fnv SMhHn 
THE'2400 C ea laiaraalu^frca Sothn/are 

MONITORS 
I Vidas 2/01 Ambar m 
I Coke 600 Huh Pet PCB 
i Celet 722 NEUP Eidtatteed 
I AmbarlBM Typa 7n 
1 13- K8 CNbt 640m240 


110.00* 

220.00* 

00.00* 

107.00* 


(2 501 
(4 75) 
(I 90) 
14 25) 


440.00* 

l^(l]2d2SCniO'w>Tivc ^ 100.00* 

I bpmmtXOOOOOCOLPanlelMairu 410.00* 

Efaea OriOOOiJZCahwafdMatru 939.00* 

BftM fX 06£ leaSSCPS W Par >49.00* 

Isaaa PX 2BSC 20(V40CFS NIO 479.00* 

Bam LO-800 laOCOLOOCFS Panlel 449.00* 

bhm lo-jixio iBdCPS^ocpSMO aio.oo* 

Bpm L02500 iaoaOCrS'132COL FW/Ser 000.00* 

Bpaea 1X86 >20CF5 8 5 fneden Feed 109.00* 

fjr A ,VIO S-'.t h 

■BC aoso 55CP5 Ptouar OM.OO* 

■EC rOi WMar F8 2Wt8(V85CPS 10' 410.00* 

HBC PViiHawA7iaoescps'i22ca •aa.oo* 

Pmaaak 1O0M 10CK32CP5 10' ftro^iac >00.00* 

► /WflW lanCfSw Trac 304 ss* 

PipmMb lOr-PliB? IBOCTS 19* wTior 41040* 

TatUba NEW* P34IE 2I0CK7I32CX3L 01040* 

^ TaaMba P3SI Uodd 0 PmetSei 28BCfST22C0t OOO.OO* 

VIDEO CARDS 

An fiCA WMdar UBO-OO* 

■atdii Color Cod mTairnMN Fen 110.00* 

BaRMaa Uenochiome CrapMca Card 102.00* 

OrAM rwbo EGA Card 9*9.00* 

PataSNi AuioawncbECA >10.00* 

OaafcM Ouad EGA * Shod Star 10040* 

t THE'BCAPiat w>2S6X and prwttet pon 100.00* 

THE'R730 Uorx>CrepMci>r7>ardMftiiT 00.00* 

JOT** IBM -and Hereuks 'Corrna^' 
^TKE'CalarCare 100*» (BM'Convatlba 


siM.oe* (200; 


(7 01 


00 . 00 * 

ACCESSORIES AND SUPPUES 

97 , 09 * 


* 79 . 00 * 


MiRiana 14* BOA Mm . 

aaC X-I60I MMkaync PCS Cofee 

■ HX-)2J»dSJi4ormof 

■ HKI2ESGSMonkOf 
t MAX 12E 

Si^pona EBher Mono or PGB Cerda 


«. oA fat iMppInS a handbe ^ors** Uomy 

ly dtack 

rubfcd fa chatiff wthM 



^ arw4 Haaa D9V0 Dtatettaa (Baa of 10) 

(2 50) Cuaraniaed for UFt’ Noi Gentnc 

(S94) ^ 09/OD a^ Pack 9ractal aa. .44* (100) 

(1056) Packeged an SO with sleeves and labelt 
414.00* (940) ^ f r Uft" 

9MO0* (lltf) U0teA LogMouat* mSoteitc CAD 8 PC F^ ia040* 
>«:«0* (7«« IMmaaA SoWMsur 117.>J^ 

44B.eO* (961) l Aamsa S Mouse 11*40* 

I3a.0e* (2 98) ► PC X r f ar k Peplacemenr IJOWafI 70.00* 

IBM 'PC Ao u fa i 5mv^~ Cnes your K (Old or New) the 
same emfia^tryas an XT Good lor add at tape Atvet (weh 

for toruoTiBaaaBfcdiimaw and otfiara 
«T T'P 5 25 ftskrfrj (Sea of 10) II 00* 

PPiMwPoar 2000 Swab **40* 

jDki ihi METWOKTS MicToBna Barb (fovUMa wban Mm; 
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COMPUTER PRODUCTS 


NETWORK 


1BII'‘‘ZT 
BASE SYSTEM 

f?M~Xrw/256K 
FIo^ Drtve Controller 
2 CkHibte Sided Double 
Density Disk-Diives. Mix «id 
Match wMi your Favorite 
Monitor and Printer 

'm: 


IBM™ 
PERSONAL 
SYSTEM/2 
FULL LINE 
NOW AVAILABLE 
CALL FOR 
PRICES 


IBM "XT 

HARD DISK SYSTEM 

lBM"Xr W/256K 
Floppy Drive Controller 
1 C^ble Sided Double 
Density Disk Drive 
Half He^ht Hard Disk w/20MB 


$895.00* M$1.175.00* 


ATsT PC 6300 

640K/2 Floppy/^ Ser/l Par/ 
Keyboard/DOS/ Mono Monitor 



$ 1 , 260 . 00 * 


PORTABLE III 

640K. 40MB 

Internal Disk Drive/ 1 Floppy 





$ 4 , 095 . 00 * 


DESKPRO 

256K CPU/2 Floppy 
20MB Hard Disk 



$ 1 , 537 . 00 * 


64K EXPANSION KIT 

For the ISM"* 

Set of 9 
150/200ns 


$ 7 . 75 ’ 



MEMORY CHIPS 

256K [)Ynamic RAM/Set of 9 $26.10* 

128K For the AT/Set of 9 35.10* 

MATH CO-PROCESSORS 
lnt«I'*6087 5Mhz Co-Processor $105.00* 
laid '8087 BMhz Co-Processor 155.00* 
laid *80287 5Mhz/8Mhz 197.00* 
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MICROSOFT 0 Lotus' 

WORD Vert. 3.1 METRO 

$ 180 . 50 * $ 53 . 25 * 

Windows $ 55 . 08 * 


5.25” DS/DD 
DISKETTES 


.44 




ea. 


Jlo $ 7 . 95 * 

GUARANTEED FOR LIFE 


Ability 'combines six 
high-powered PC produc 
itviry tools in a single 
package, yet it is extremely 
easy to uset Includes 
Wofdprocessmg. Spread 
sheet. Database. Telecom- 
munications and Presenia- 
tion Graphics 

$ 55 . 00 * 


AtGsNT 




America's 

Favorite 

Business 

Software 




**-5 ^ I 

'V: A 


Lotus 

Lotos 1-2-3 

Spreadsheet 

Ashton-Tate 

DBase m-h 

Database 


Satellite Sc^tware 

WoidPeriect 

Word Processor 


$295.00* 

$385.00* 

e 

$185.00* 


CALL TOLL FREE 8am - 7pm Mon.-Fri. 9am - 5pm Sat.csi 


orders and 
memberships 


) 


(800) 621-SAVE ( 

In lUmois call (312) 280-0002 Validation Code: ab87 

Customer Service and Order Status (312) 280-1567 
*A1I Prices in ihisAd are Wholesale — Members Pay 8% Over Wholesdc Price Plus Shipping. 


SEE WHY OVER 200,000 
HAVE JOINED MAKING US 
THE NATION’S #1 
SOURCE FOR EVERYTHING 
IN COMPUTING 

• Oar 500 Page Wholesale Catalog 

Oi'er 30.000 products priced at 
Wholesale + 8%. Anything you will ever 
need, at a consistent low price. 

• Periodic Catalog Updates 

'’four Catalog is never obsolete' Keep on 
fop of the newest products and latest 
pace changes 

• r&e Printout 

Our newsletter gives you fantastic specials 
along with unbiased analysis of new products 
and industry trends 

• 10 Day Returns on Hardware!! 

If you don 't like any hardware product — for any 
reason —return it for a refund. 

• 1000 + Tff/e Rental Library 

14 to 30 day rentals on over 1000 different titles. 
Try before you buy!! 

• Size, Strength and Stability 

The Network has over 200 employees. 55,000 
square feet of otTicc and warehouse space, 
inventory valued in excess of 525. 000,000 and 

15 ranked' the largest computer product supplier 
in the nation! Our coirmvtment is to sprve 
our customers and our 90'^o repeat business 
rate is prooP' 

• OnLine ’^Bulletin Board 

Download "Freeware " from the nation '$ largest 
single concentration of Public Domain software 
available' Get tied into the nation 's largest 
techiveal information network' Get tech support 
or contact customer service from the Network s 
Online, "not just a bulletin board but a complete 
customer information network 


Full Line of 

LASER PRINTERS 


^ Cittzen Overture 110 CALL 

^ DataprodacU 1230 Laser Printer $2,693.00* 
^ OMdata Laserline 6 1,380.75* 

^ Teatas Instamcnta 20i5 Omni Laser 4,555.00* 
^ Texas Inatmmcata 2108 Omni Laser 4,555.00* 
^ Texas Inatramesti 2lI50mruLaser 6,076.25* 


IMPACT PRINTERS 

Sec Our Full Line 
of Epson Printers 
On the Preceeding Page 

EPSON FX-286E 

132COL 200/40CPS NLQ Mode 

$ 479 . 00 * 

Citizen MSP-10 80COU60/40CPS $259.00* 
Citizen Premiere 35 35CPS/ 15" LQ 440.00* 

Panasonic /Odi/ 16032CPS lO'Par w.Trac 259.50* 
Panasonic KX-P1092 ISOCPS/w/Trac 304.85* 
Toshiba 35J Model II 288CPS/132COL 860.00* 








■ PLOTTERS 


stalls to prevent drying out. A mechanical 
soft-landing mechanism gently lowers the 
pens to the media. If a pen is down on the 
media for a certain period, it is lifted from 
the surface automatically to prevent 
smearing. Pen inseition is easy and posi- 
tive. Roland offers an extensive assort- 
ment of water- and oil-based fiber, ceram- 
ic tip, water-based ballpoint, and liquid- 
ink pens. Standard HP pens will fit as well, 
so pen flexibility is excellent. 

The DXY-885 and DXY-990 use dif- 
ferent methods to hold the media in place. 
The plot bed of the DXY-885 is magne- 
tized metal, and four thin metal strips are 


supplied to hold the medium down. The 
ends of each strip are bent to make them 
easier to remove. As with any magnetized 
bed, putting a floppy disk on the bed will 
almost assuredly result in lost data. It's not 
always easy to get the medium perfectly 
flat with this hold-down method. If it isn’t, 
your plot can be ruined as a pen grazes 
along a raised area on the medium. The 
DXY-885 's simple hold-down system did 
work better than many similar designs, 
though, and we did not experience any 
ruined plots during the tests. 

The DXY-990 uses electrostatic hold- 
down. In this system, a static charge is ap- 



Roluntls UXY-RSS (left) and l)XY-9V(> 

(hfihO are among the brightest new stars in 
the desktop plotter nutrket. They are included 
in this review because of their recent arrival 


on the scene. The T>XY-W() is the more 
sophisticated of the two; it holds media in 
place with the fast and convenient 
electrostatic hitldahtwn methttd. 


plied to the surface of the plotbed, causing 
the medium to cling to the bed. This is a 
superior method because there are no strips 
to lose or for the pen carriage to bump into 
if they’re not positioned correctly, and 


rjjj* E D I T O R ’ S 
EM CHOICE 


• HP Draftnusler series 


PC Magazine was impressed with 
all the new plotters tested this time 
around. Plot quality and accuracy 
were fine across the board, and all 
included amenities that made the 
plotting funaion more convenient. 

Two plotters stood out as excep- 
tional, though. The $9,900 HP 
Drqfimaster I and the $7,950 Bru- 
ning Zetadrtrf 900 are completely 
new designs from companies that 
are long respected in the large plot- 
ter category. Both are laden with 
features and have advanced engi- 
neering. 

Designating Hewlett-Packard 
plotters as Editor’s Choices is be- 
coming something of a habit. We’ve 
chosen their desktop and D-size 
plotters in past reviews, and the HP 
Drtfimaster also richly deserves 
our kudos. Plotters in the Drcftmas- 
ter series cost thousands cf dollars 
less than the well-regarded HP 
models they replace, and the cost re- 
ductions appear to have been 
achieved with elegant engineering, 
without any loss in performance or 
quality of construction. 

Honorable mention goes to the 
theZetadraf900. Fully$l,000to 
$2,000 less than its major competi- 
tion, it’ son exceptional value. Its 
stunning styling and solid construc- 
tion are a joy to behold. It just 
missed becoming an Editor’s 
Choice, though, because its plot 
quality in the early production mod- 
el tested fell short of the other large 
plotters evaluated here. When Pru- 
ning irons out a few details, the Ze- 
tadrtrf 900 could well rise to the top 
of the price/petformance heap. 
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Your Search is Over 

Finally, you have accounting created 
more for the sensibilities of business than 
the requirements of systems designers. 
Drive windows over your books, editing 
as you go. NewViews is “WYSIWYG” 
at its best. 

See What You’re Doing 

NewViews documents expand and 
contract for more detail. To add reports, 
accounts and transactions Just add lines to 
documents. The rules of double entry 
accounting are strictly enforced with 
complete security and audit trails. But for 
the first time, you can see what you’re 
doing. 

Forget About Menus 

Issue commands from easy pull-downs 
with full context sensitive help. Your 
hand is held every step of the way. 

Forget About Batches 

All documents arc related in real-time. 
Your accounts and reports change on a 
transaction by transaction basis. 


System Requirements 

IBM and compatible personal computers, 
local area networks, hard disk and DOS 
2.0 or later. Importing and Exporting to 
other popular software packages. Compa- 
nies. reports, accounts, transactions, 
branches, departments, etc., limited only 
by your disk. Not copy-protected. 

Order NewViews 

Major credit card, check or money order. 
Phone support is provided at no charge. 
Training workshops arc available. 

Free Seminars 

See NewViews in action at a seminar in 
your city. They are ideal for evaluation, 
orientation and training. Call now to 
reserve seats. 


NewViews $695.00 
Q.W.Page 
Associates Inc. 

(416) 923-4567 


• General Ledger 

• Financial Statements 

• Accounts Receivable 

• Accounts Payable 

• ATF Payroll 

• Time & Billing 

• Sales & Order Entry 

• Client Write-Up 

• Financial Inventory 

• Manufacturing 

• Job & Process Costing 

• Consolidations 

• Departments & Branches 
> and so on . . . 
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Forget About Modules 

NewViews unifies all financial accounting 
functions in a single consistent approach. 
It completely redefines integration 
because there is no such thing as a sepa- 
rate “module”. One program, one 
manual, at one price, manages: 


SCHEDULE OF FREE SEMINARS 

ATLANTA May 20. Jun. 22. Jul 20. AUSTIN Jul 9. BALTIMORE Jun. 18. Jul. IS. BIRMINGHAM Jun 19. Jut 17. BOSTON Jun 8. Jul 1. CHICAGO Jun 17. Jut 20. 
CINCINNATI Jun 5 Jul 9. CLEVELAND Jun 10. Jul 14. COLUMBUS Jun 8. DALLAS Jun 8. DAYTON Jul 10 DENVER May 20. Jun 26. Jul 29. DETROIT Jun 15. 
Jul 17. FT. LAUDERDALE Jul 27. FORT WORTH Jul 6. FRESNO Jul 22. GREENSBORO May 28. HARTFORD Jun 11. Jut 7. HOUSTON May 15. Jun 12. Jul 10. 
INDIANAPOLIS Jun 1. Jul 8. JACKSONVILLE Jun 24, Jul 22. KANSAS CITY, MO. Jun 24. Jul 27. LITTLE ROCK Jun 17. LONG ISLAND May 22. Jul 10, LOS 
ANGELES Jun 5. Jun 22, Jul 15. MIAMI Jun 29, Jul 27. MILWAUKEEJun 18. Jul 21. MINNEAPOLIS Jun 22. Jul 23. MONTREAL Jun 17.Jul 7 NASHVILLE Jul 
IS. NEW ORLEANS May 16. Jun 15. Jul 13 NEW YORK Jun 15, Jul 9. NORFOLK Jul 20. OKLAHOMA CITY Jul 7 ORLANDO Jun 26. Jul 24. OTTAWA Jun 18. Jul 
6. PHILADELPHIA May 25, Jun 16. Jul 13. PHOENIX Jun 3. Jun 26. Jul 20. PITTSBURGH Jun 9. Jul 13. PORTLAND Jun 11. Jul. 3. PROVIDENCE Jun 10. Jut 3. 
RALEIGH Jun 24. Jul 22. ROCHESTER Jun 12. Jul 15. SACRAMENTO Jun 9. Jul 1. SALT LAKE CITY May 22. Jun 29. Jul 31. SAN ANTONIO Jun 10, SAN 
BERNAOINO Jun. 19. SAN DIEGOMay 15. Jun 14. Jul 17. SAN FRANCISCO May 29. Jun 8. Jul 13, SAN JOSE May 26. Jun 30. Jul 24. SEATTLE Jun. 12. Jul 7. ST. 
LOUIS Jun. 3. Jul 7.TAMPAJut 1. Jul 29, TORONTO May 21. Jun 1 1 . Jun, 25. Jul 9. Jul 23. VANCOUVER Jun 15. Jul 8. WASHINGTON May 26. Jun 22. Jul. 17 






The Hemiles'Text Card is pertect for won! pnxiessing, spreadsheet and 
database management lor 5 big masons. 

1. It has all the functionalitv of the IBM Monochrome Display Printer 
Adapter IMDAI Card. 

2. It's fuHy compatible with all monochrome text software. 

3. The Text Card features a parallel printer port. 

4. It's Hercules quality in a half size card. 

5. It comes with our usual two-year warranty. 

And you can get all this at a perfecdy 

reasonable price. 

For the name of the dealer nearest you call 
T800-532T)600Ext.B04 
lin Canada 1-80G-323-a601 
Ext. 6041 


Herclies Computer Technologv 
2550 Wntfi Street 
Berkley. Caifome 9471) 

Ph: 14(1 MaeOOOltex; 754063 
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Attention all FX80, FXlOO, JX, RX, & MX owners: 

You already own half of 
a great printer 




Now for $79.95 you can own 
the rest. You see, today's new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp as 
a daisy wheel. And mode switch- 
ing at the touch of a button in over 
IM styles. But now, a Dots-Perfect 


upgrade kit will make your printer 
work like the new models in min- 
utes — at a fraction of their cost. 

And FX, JX and MX models will 
print the IBM character set, too. 

So, call now and use your Visa, 
MasterCard, or AmerEx. Don't 
replace your printer, upgrade it! 


■ PLOTTERS 


electrostatic hold is much faster and more 
convenient. As with all such designs, you 
still have to be careful to smooth the m^i- 
um by hand lest air bubbles get trapped un- 
derneath. but overall the DXY-990’s hold- 
down worked well. 

We tested both plotters in the horizontal 
position, which we found the more conve- 
nient way, since positioning and holding 
down the medium was easier. The water- 
based pens and sample paper supplied by 
Roland were used throughout our evalua- 
tion. We could not use the parallel inter- 
face, since AutoCAD recognizes only seri- 

■ Plot times for both 
Roland models were 
essentially identical 
and were on the slow 
side compared with 
larger and more costly 
plotters. 


al connections for the HP 7475 plotter, 
which the Roland emulates. The docu- 
mentation’s suggested switch settings for 
the serial interface at its highest rated speed 
of 9,600 bits per second worked perfectly 
with the AutoCAD software. 

Plot times for both models were essen- 
tially identical and were on the slow side 
compared with larger and more costly plot- 
ters. Line quality was good, and diagonals 
in the nozzle were excellent. The unopti- 
mized shuttle drawing does a tremendous 
amount of pen changing, and the rather lei- 
surely pen change speed on both units 
slowed the plots considerably. 

Both the DXY-885 and DXY-990 are 
quality plotters that are superior to their an- 
cestors in the Roland line. Their construc- 
tion is mote than adequate, plot quality is 
fine, and their price is reasonable vis-A-vis 
their competition, CS 


Glenn Hart is a contributing editor of PC 
Magazine. 


1 - 800 - 368-7737 

(Anywhere in the United States or Canada) 

S (Pots-Perfect) Q 

>0 r e s s e I h a u 

8560 Vineyard Ave . Ste 405. Rancho Cucamonga, CA 91730 

An upgrade kit for EPSON FX, JX, RX, & MX printers 


(714) 945-5600 
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DAC 

TAS-Books^ 

Full price including Payroll. G/L. A/R. A/R 

Sales order/invoicing/P/O/inventory & Tutorial 

SI59 75 

*99 

Written using 4th generation language 

NO 

YES 

Source code included/modifiable 

NO 

YES 

Easy-to-change file structures 

NO 

YES 

Report generator 

NO 

YES 

Multi-user option available 

NO 

YES 

On-line help messages 

NO 

YES 

3-yrs. GL data by month 

NO 

YES 

Create mail/merge files 

NO 

YES 


Money-back 

guarantee! 


r>y’A-.u_:. 
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Order our free hands-on tutorial 
and see wliy TAS-Books wins hands-dourn 


Free Oemo. . .Free Postage 


ID \M>'re rtot kidding so sure you'll love 


TAS-Books gives you 
more for your monmy. 

Before you buy Dac-Easy 
accounting software (or if you 
already have), you should know 
what you could have instead 

You could have software that 
changes — easily — to fit your 
accounting system, instead of the 
other way around. You could 
have a program that includes 
payroll and a full-featured data 
base at no extra charge 

TAS-Boofrs adapts to 
fit your business. 

Accounting systems are not all 
alike. That's why TAS-Books is 
written using the popular TAS- 
Plus 4th generation language/rela- 
tional data base, with source code 
included. So you can easily custom- 
ize TAS-Books to fit your business 
Or you can have our Computer 
Services staff make modifications 
for you.“ 

TAS-Books does so 
much, so easily. 

TAS-Books gives you full audit 
trails and Integrated modules, 
with sales and purchase histones 
updated automatically You can 
review up to 3 years of GL data 
by month. Plus all the usual 
accounting functions. And you 
get a tutorial, and on-line help 
messages in each field 


Here's whet TAS-Books 
offers you: 

Gvnvrat l«dgvr 

j yvifl of .J.c j by monm 


FifuCMe Viancui tufcnwm iecuO^»nn|ing 

Accpwntt Rpcplvablc 

Open<cem 

MMng sna KSOdts cMOi 

OeuFM nmoty or um. com end net 

Sutmifnu 

Agpmgi 

Accounts Payable 

Caty to enter vMo<nAiOucnm 
Entn cnecki Mtnm by ntna snator onm out 
cneckt auomMKaoy 
Maong UMH and lowdn 
or puitrwtn 

Ppvroe 

r,> ., lofun 

Pnduen at nrc«jafy ifKofmaooo 
Pnnn W2 form 

Ainvt tor empioyff wfbunpmcnc wtnout ta> 
Inventory 

AiTfagn cost and wtOKH UU cost 

Adjusts pnyvcai Quantity 

Uses rractonb Quanuy 

Keept track or non-mvntoned cemi 

HntoryoTsaln cost and net 

AlfMCOV 

Caen itfm can navf as otvn SniCS and COGSCc 
account 

Involcingisalet order 
99 €em pet o*Jn 
Onenpexm tnes added easay 
Cfvdo may De mucd on same CHOrt 
OtKOuni tor any irte 
'* .< to may t>e loaded fiom customer rae 
PurctMM order 
99 aems pet order 
Oesenpoon mes added easay 
Cieocs may be mu«d on same order 
OfSCount tor any brie 
May order rx>n rwentoned aems 
Plut marry reports and 
ottrer features too 
numerous to 
mentlont 


Full-featured 
database gives you 
real versatility. 

No need to buy an expensive 
data base to interface with TAS- 
Books: it’s included at no extra 
chargel So you can easily 
generate customized reports and 
create mail-merge files. No need 
to preallocate files. TAS-Plus does 
all the hard work for you! And if 
you're already using DAC Easy. 
TAS-Books will translate your cur- 
rent files. 

Order today 
1-800-648-6258. 

Call our Toll-Free Hotline. Use 
your VISA. MasterCard or 
American Express to order today. 
For information or Washington 
residents call I-206-644-20I5. 


TAS-Scx>k$ we'll sene) you our Tutorial (3isk 
aosoiutely free of charge Vis'll even pay the 
postage Just check the box atxjve 


YES! I'm already sold Send rne power- 
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A lot of computer for your money 


Bentley-286 


The Bentley-286 / 1 0 Persona] computer 
features an Intel 80286 processor running at 
a blazing lOMHz. a Phoenix BIOS for 
insured compatibility. M2KB RAM 
expandable to 1024KB, keyboard, dual 
diskette drive/hard disk controller, and a 
1.2MBdiskette drive. 


Base system 


$1036 



Bencley-286/ 1042MB hard disk model 
A winning combination: the Bentley- 
286/ 10 plusa 42MB MiniScribe hard disk 
drive. TheMiniScribedrivefeaturesa 
28ms average access time and automatic 
head parking on power down. Partitioning 
software is included so you can take full 
advantage of the increased storage 
capacity. 


$1599 


The Beniley-286 / 8 Has the same 
standard features as the Bentley-286/ 10. 
with 8 MHz. 0 wail state processing power. 


m a LC 


Base system 


$995 


r r r t I r I I i I I t 1 r 
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Bentlcy-286/ 10 20MBhard disk model 
A new addition to the Bentley family of 
computers; the Beniley-286/ 10 plus a 
20MB. 6)ms-access-time hard disk drive. 


$1379 


Monitor not included 


Bentley Computers . . . The Price Performance Leaders ! 




Monographics Card- Hiith resolution rt-mniKhrome graphics 
cardwith parallelport. Usewtthamonochtomemoniturlurhtgh-quaitty 
monographics display 

Only 599 


ColorCafd- High-rcsoluuon 
color graphics card works in color 
„,compo,,.r mo6c. U«- w.ih . Modems- AU Ben,lc, modem, 

<^o.sr,ph,„mon,.<.r «ciompMiblrw.lh.l] popular 

Only yj/y communKation standards and have 

auro answer, auto redial . and autu 
vuKe/dataswtuhing. External 
nwdems include LED status 
indicators and require modem cable 
for hookup 
500/1200 

Baud Internal Modem • 
500/1200/2400 
Baud Internal Modem ■ 

500/1200 

Baud External Modem. 


Monochrome Monitor- 

Elat screen Samsung monitur with 
lilt and swivel base and twelve-inch 
ureen Utewith ihrmunographics 
1 aid or moncK hrome i ar d for easy • 
to- read display 

Only. $109 




NEC Multisync- The due 

monitor Adjusts toany horizontal 
frequency between D.^KHzand 
2yKHz- Resolution up to 800x560. 
and suppons both analog and TTL 
inputs. Thirteen-inchscreen 

S599 


EGA Color Monitor* 

EGAhigh-resolutioncolorgraphics 
monitor with afouneen-ituh 
screen Great for text, color 
graphics and games Usewithihr 
OslorCard or the EG A card 



Only. 


$439 


EGA Card- ibm- ega 

compatibleenhamcd graphics 
adapter with 256KBdtsplay 
memory and high-resolution 
graphiismodr. Displays64culors 
16 at a lime, and suppurtscuior. 
enharued color . and monoc hrome 

displays 

Only $179 


More memory, more power. . . 


MFC- A six-fuiHtion expansion 
card: 3H4KBRAM. serial pun. 
parallel port . game port . cliKk- 
calendarwith battery back-up. and 
utility software 

Only $125 


MEM-576- Memory expansion 
card that fits in a short slot and 
supporiseither 64K or 256K chips 
Gmics wiih OK . expandable to 
t‘J2KB,28MKB.or5-6KB 


AT-MFC -for IBM* AT. Up to 

1 5 MBmemory expansion. serialA 
parallel port for IB.M‘ AT 

Only $139 



Only 

Memory Chips- 

6-iK chips 
6*)Kchips(l20ns} 
128Kchips 
256Kihips(15U ns). 
256Kchips(t20ns) 


$39 


EMS” Expanded-Memnry- 
speciricaiioncardcumpatibic wiih 
tlie Lkus/ Intel memory spec ificaiion 
Comes with OK . expandbir lu 2MB 
Inc ludes uiiliiy software 
PC Version 

Only $109 

.AT Version 


19 

J/5 

S49 

S29 

Sjf 


Only. 

Coprocessors- 


$129 


8087-}. 
808 •'-2. 
8028 " 
8028“-8 


il29 

S159 

S2I9 

S269 




AT 1/0“ Serial port and 
parallelport 

Only 5 75 


PC 1/ 0“ Setial port, parallel 
port, game port, andckxk-calendar 
with battery back-up. 

Only $79 








... plus a one-year warranty! 



Bentley Turbo 1 0 


Bentley Turbo 10 The newest and fastest 
computer in the famous Bentley line of 
IBM® XT compatibles. The keyboard* 
switchabic turbo mode delivers an increase 
in program execution speed of up to 1 10% 
over ordinary PC/XT compatibles. Standard 
featureson the Bentley Turbo 10 include 
640KB of random-access-memory. 360KB 
diskette drive and drive controller card . 
AT'Style keyboard with keyboard-disable 
lock . 1 30*wat i power supply . and a hardware 
reset switch. 


$495 


Bentley Model "T” Intel 8088 processing 
power in an IBM* XT compatible— ruru 
at a keyboard-selectable 4.77 MHz or 8 MHz 
processing speed . a 70% increase from the 
original IBM* PC. Star>dardfeanircsirKlude 
236KB of random-access-memory 
expandable to 640KB. keyboard, diskette 
drive controller card, and 560KB diskette 
drive. 

$395 


20MB Bentley Turbo 10 
The high-speed Bentley Turbo 10. fully 
equipped with a MiniScribe 20MB fixed 
diskdrive. 



Bentley Model “T' MMB hard didi model 
Our famous Bentley Model ‘T' . hilly 
equipped with a 20MB hard drive. Features 
63ms access-time. 


$859 


Monitor not int luded 


$764 


Enhance your Bentley 286 with our popular AT add-on products. . . 


MiniScribe 
Hard Disk Drives 

High Quality • High Storage Capacity 



High Perfomance • Low Price 


One YejrU'jrrjnty 


Both drives feature an average access time of 28 milliseconds. The drives’ positioning systems use arugged linear 
voKe coil actuator that eliminaies head skew problems common with oi her positioning mechanisims 
Mtvroprocessor-aided control providesfast . accurate head positioning In addition, superior head /disk tracking is 
achieved through the use of Whitney technology head sliders and flexures 

With MiniScnbe's fail-safe actuator Icxk. the head positioner ts retracted and Icxkcd at power-down, etimaiing data 
zone contact Pantiioning software is included so you can take advantage of the lull storage capacity 


42MB $593 TOMB $895 



PC Hard Disk Kits- 

Quality 20MB and 40MB hard disk 
kits for the IBM PC and compatibles 
Each kit inciudesahalf-height 
Winchester hard disk, hard disk 
controller . cables, software, 
mounting hardware, and complete 
illustrated mstallanun manual 


20MB $375 

30MB $449 

20MB , 

For the Compaq Ponabic wjyj 



Iniroducing-ThcHP 
LaserJet Senes 1 1 pfintet The 
improved, second general ion 
LaserJet pnnicrfrom Hewlett 
Packard. Whisperquiet.morc 
internal fonts, better paper 
management . compai tble with 
iMiginal Lasctjrts. and a lower cost . 

LaserJet 

Series II $1995 



360KB Diskette Drives- 

Convenience and campaiibility 

For PCs $99 

ForATs $109 



Tape Backups- Avoid disk swapping - 
streaming tape for sour IBM' AT. PC..u(cumpjitbie 


Strcam-20bvTr.. Stream-60bi wannici 
For the PC $580 For the AT . . $757 



Computer Products 

1700 Still Meadow Cove Round Rock. Tx. 78681 

Amazing prices on quality computers and add- 
on produa.s. Free UPS ground shipping in the 
continental U.S.A Thirty-day money-back 
guarantee. No surcharge fur MasterCard. VISA. 
COD. or cashier's check, Fonunc 1000. 
university, and institution purchase orders 
accepted with approved credit. Phenomenal 
saving with a one-year warranty. 

Order Toll Free 


In Texas Call: 5 12 - 250-9897 
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so WHAT DO WE 
DO FOR AN ENCORE? 


The only thing better than getting 
applause is getting a standing ovation. 
in response to rave reviews, we’re intro- 
ducing our Carbon Copy PLUS™ communica- 
tions software while Carbon Copy™ is still 
climbing in the Ibp 20 software hits. 

Running on an IBM* or compatible 
PC, Carbon Copy PLUS 9 ves you enhanced 
remote control capabilities over and above 
those bund in our original Carbon Copy. 

Plus terminal emulation, compatibility 
with Crosstalk* script files, and support 
of the popular X-Modem and Kermit file 
transfer protocols. 

In remote control mode, use your 
PC to observe and control a remote PC as 
though the two were one. Applications 

CARBCWOFYHXIS: 

THE CMY IXXJBLE FE/OIJRE IN (X^IMUNKAIT^ 


include remote training and support. 
Access to your office or home K 
while on the road. Remote access to a 
LAN. Remote access to a mainftame or 
mini via an IRMA* or SmartAlec* board. 
And much more. 

In terminal emulation 
mode, it’s a snap to access host 
computers and on-line information data 
bases. And you can receive or transmit 
telexes from around the world. Carbon 
Copy PLUS emulates most popular 
async terminals. 

So, stand up and cheer; Corporate 
America. Never again will you have 
to buy one communications program 
for PC remote control. And another 
for general-purpose communications. 
Because now, for about half the cost of 
buying both. Carbon Copy PLUS gives 
you one integrated connectivity package 
that does it dl. 

Fbr more details, contact Meridian 
Tfechnology or visit your local dealer. 
Carbon Copy PLUS. Think of it as the 
sequel without an equal. 



Dove Sum. Suite t 


Technotogym V Newport B«eh. CA 92660 (714) 476-2224 
See US at Comdex Atlanta, Booth #118 


Cvtan Con and Cwbon Copy PU^tretnnnniriigrMendun tbchrotoc Ine AB other referencrt products are of ihrtr re^gctrtr rmniAniireTi 
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nybody who thinks that the micro- 
computer industry moves too 
quickly should examine the history 
of Microsoft Windows. 

Windows is a graphics-based 
'operating environment for the 
IBM PC that simultaneously runs several 
applications in windowed areas on the dis- 
play. Programs written for Windows can 
incorporate a standardized user interface, 
use device-independent display and printer 
graphics, and pass data among them- 
selves. 

Microsoft started work on Windows 
early in 1983. It announced the product in 
November of that year and set a May 1984 
shipment date. Over the next year and a 
half, Windows had many shipment dates. 
When Microsoft Windows was finally re- 
leased in November 1985. Microsoft top 


brass predicted the program would be a 
“slow bum.” Obviously everybody was a 
little weary of overly optimistic predic- 
tions. 

At that time, Windows was one of sev- 
eral operating environments that had re- 
cently become available for the IBM PC. 
In a cover story that proclaimed “Window 
Wars!: Operating in a New Environ- 
ment,” PC Magazine, Volume 5 Number 
4), Microsoft Windows faced off against its 
competitors — IBM’s TopView, Quarter- 
deck’s DESQview, and Digital Research’s 
GEM Desktop. 

Since then, it has become increasingly 
obvious that the war is over and Windows 
has won. Although it may take a year or 
two more to prove them correct, many in- 
dustry observers feel that Microsoft Win- 
dows is well on the way to becoming the 


Applications for the 
environment 

Now the fm begins. Software developers have finally started to tap the 
power of Microsoft Windows with programs designed to be used 
exclusively within its unique operating environment. 
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predominant operating environment for 
the IBM PC, 

THE OPPOSING VIEW Of course, not 
everyone agrees. Some people refer to the 
program as “Broken Windows” or “Mi- 
crosoft Widows,” Others refuse on gener- 
al principle to use a PC program that uses a 
mouse or otherwise reminds them of the 
Apple Macintosh. 

Nor does Windows have a good reputa- 
tion among users who have purchased and 
installed the program. You’ve heard the 
complaints: Windows is slow. Windows 
takes up too much hard disk space. VViri- 
dows is a memory hog. Windows doesn’t 
allow many existing RAM-resident pro- 
grams to work under it. Windows can’t ad- 
equately tun existing applications. 

For a $99 package, Windows comes 
with an impressive array of applications (a 
word processor, a monochrome painting 
program, a communications program, a 
notepad, calculator, calendar, clock, and 
print spooler), but none of them come any- 
where close to the functionality of popular 
programs written for the normal MS-DOS 
environment. Although Windows can run 
existing MS-DOS programs, it doesn’t do 
so very well. 

Thus for many users, Windows ends up 
as “shelfware” — the program that almost 
everybody owns but nobody uses. 

Does this contradict the industry ex- 
perts who see Windows as the future of the 
PC? Not at all. 

SO WHAT IF rrs SHELFWARE? If 

Windows were an applications program, 
its shelfware status would indicate a seri- 
ous problem. But Windows is not an appli- 
cations program. Windows is an operating 
environment, and operating environments 
(like operating systems) are important only 
to run programs that require them. 

After all, why do people have MS-DOS 
on their systems? What is MS-DOS good 
for and what can you do with it? Well, you 
can create and edit files with EDLIN, you 
can make some subdirectories, copy the 
files around to other directories, get a list 
of them, delete a few. and then run CHK- 
DSK to see how much disk space you have 
left. Great fun, huh? Real productive, 
right? 

People run MS-DOS only because they 


FACT FILE 


Microsoft Windows. Version 1 .03 
Microsoft Corp. 

16011 NE36lhWay 
Box 97017 

Redmond. W.^ 98073 
(8(K)) 426-9400 
(2()6)«82-8080 
List Price: S99 
Requires: 320K RAM (640K 
recommended), two disk drives (hard disk 
recommended), graphics hoard and 
display, optional mouse. DOS 2.()or later. 
In Short: The Windows operating 
environment comes with .several 
applications (word processing, 
monochrome painting, and 
communications programs; a notepad, 
calculator, calendar, ckx'k. and print 
spooler) and can run most existing DO.S 
applications. However, the pnmar>- 
purpose of Windows is to run programs 
specifically designed fur its environment. 
Not copy pixxected. 

ClHCt.£ 699 ON READER SenviCE CARO 


MicrosoR Windows Software 
Development Kit 1 .03 
Microstift Corp. 

16011 NE.tbth Way 
Box 97017 

Rednnind. WA 98073 
(800)426-9400 
(206) 882-8080 
List Price: S500 

Requires: 512K RA.M. Microsoft Windtms. 
Microsoft C Compiler 4.00 (or other VTm- 
r/(m.$-compatible C Compiler). Macn> As- 
sembler or Pascal Compiler 3.3 1 . hard disk, 
In Short: The three manuals and seven dis- 
kettes that are included w ith the Windows 
Software Development Kit let programmers 
design applications for the Windows envinm- 
ment. Warning: it’s not easy. Not copy pro- 
tected. 

■C'PC;re990Nf^ADERS£RVlC£CARD 



need it to run their favorite applications 
programs. MS-DOS would be irrelevant if 
these applications programs didn’t exist. 

Although Windows can run most exist- 
ing DOS applications, that’s not what it 
was made for. Windows exists primarily to 
run programs specifically written for the 
Windows environment. These programs 
take advantage of the Windows user inter- 
face. its hardware device drivers, the W/n- 
doH'i clipboard, and graphics. 

It doesn’t really matter how many 


copies of Windows are sold and how many 
end up unused on people’s bookshelves. 
The success of Windows ultimately rests 
with the software developers. If program- 
mers develop hot applications for Win- 
dows, then Windows will become the stan- 
dard operating environment for the PC. If 
the software developers ignore Windows, 
then Windows will be a failure, regardless 
of how many copies are sold. 

Microsoft realizes this more than any- 
body. They make available a Microsoft 
Windows Software Development Kit that 
includes three big manuals and seven dis- 
kettes with development tools and sample 
programs. They organize Windows devel- 
opment seminars, Windows training 
courses, and a Windows developer’s bulle- 
tin board on the GEnie (the General Elec- 
tric Network for Information Exchange) 
information service. Microsoft even al- 
lows software manufacturers to deliver a 
working version of Windows with their 
Windows products. 

When Microsoft pitches Windows to 
software developers, it uses the slogan 
“The future starts here.” Increasingly, the 
software developers are agreeing. 

PROGRAMS FOR WINDOWS In the 

pages that follow, you’ll read reviews of 
eight Windows programs. These programs 
were written specifically for Window’s and 
require Windows to run. They are the first 
generation of a wide range of programs 
that will bring Windows to the desks of 
nearly all PC users. 

For readers who are wondering why PC 
Magazine is not tunning a similar roundup 
of programs developed for competing op- 
erating environments such as Digital Re- 
search’s GEM Desktop or IBM’s Top- 
View, the answer is simple: the products 
don’t exist, and these operating environ- 
ments have no real future. 

At present, at least three notable pro- 
grams are being developed to ran under 
Windows. One heavyweight program re- 
viewed earlier this year and not covered 
again here is PageMaker from Aldus 
Corp. (See “Muscling In on the Mac: PC- 
Based Page Composition,” PC Magazine 
Volume 6 Number 3). PageMaker was 
originally developed for the Apple Macin- 
tosh and virtually defined the concept of 
desktop publishing on small computers. 
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Microsoft’s Excel — the very popular 
spreadsheet program also originally devel- 
oped for the Apple Macintosh — is now be- 
ing ported to Windows and is expected to 
be released later this year. Just as Excel for 
the Macintosh has sold lots of Macs, Excel 
for the PC is expected to sell Windows. 

Micrografx, the developers of /n*a* Vi- 
sion and Windows Draw has a third Win- 
dows program currently being readied for 
release that does business graphics. 

Who else is developing programs for 
Windows? Many major software manufac- 
turers have publicly stated their support of 
Windows while keeping quiet about future 
products. But think about spreadsheets, 
database managers, word processors, and 
micro-to-mainframe communications and 
you get a good idea of the major compa- 
nies doing something with Wiridows. Pos- 
sibly by the end of this year and definitely 
by the end of 1988, you should be able to 
spend most of your PC time in Windows 
using Windows applications that are as 
good as or better than existing programs 
for the DOS environment. 

Users who haven’t yet looked at Micro- 
soft Windows needn’t worry about falling 
behind. They will find themselves running 
Windows the minute they start using a pro- 
gram, such as PageMaker or Excel, that 
runs under Windows. 

On the other hand, program develop- 
ers — professional or otherwise— who 
haven’t yet taken a close look at Microsoft 
Windows are simply being negligent. Let’s 
look at DOS and Microsoft Windows to see 
what Windows has to offer. 

THE PROBLEMS WITH DOS Win- 
dows is an operating environment that runs 
under DOS and functions as an extension 
of DOS. MS-DOS, as the name implies, is 
almost exclusively a disk operating system 
and does little more than manage files and 
load programs. 

DOS has many failings. Its memory 
management is crude, and despite a few 
undocumented “hooks” for memory-resi- 
dent programs and multitasking, it can 
really mn only one program at a time. In 
addition, MS-DOS provides almost no 
support for the video display, the printer, 
and the RS-232 serial port. 

But fast interaction with the video dis- 
play is a characteristic of programs devel- 


oped for small computers. Almost imme- 
diately after the PC became available in 
1981, program developers realized that the 
DOS and BIOS services for the video dis- 
play were simply inadequate. For perfor- 
mance reasons, applications programs 
were forced to circumvent the operating 
system and go directly to the hardware. 

COMPATIBILITY GRIDLOCK This 
has created a problem I call “compatibility 
gridlock.” Because of the current inade- 
quacies of the DOS and BIOS hardware in- 
terfaces, PC programs are forced to in- 
clude system-level code. Because PC 
programs include system-level code, hard- 
ware must be cloned. Hardware manufac- 
turers can’t be innovative because some 
existing software won’t work on hardware 
that is less than 100 percent compatible. 

The IBM Enhanced Graphics Adapter 
is the best example of this. Some software 
manufacturers took years to upgrade their 
products to use the EGA. When other 
manufacturers began developing EGAs, 
they had to duplicate all the bugs and 
quirks in IBM’s hardware and BIOS so 
that the existing programs would work 
right. 

Software manufacturers must face the 
problem of adapting their programs to run 
on a wide variety of graphics boards. The 
only three graphics boards to achieve 
widespread support are the IBM Col- 
or/Graphics Ad^ter, the IBM Enhanced 
Graphics Adapter, and the Hercules 
Graphics Board. But we are on the verge 
of seeing high-resolution video boards 
based on the Texas Instruments 34010 and 
Intel 82786 graphics coprocessors. These 
boards will differ so much from the CGA 
and the EGA that support from each indi- 
vidual software manufacturer is almost in- 
conceivable. 

DEVICE INDEPENDENT With Win- 
dows, things have changed. Windows in- 
cludes a device-independent interface to 
the display, keyboard, mouse, printer, and 
RS-232 serial port through driver mod- 
ules. Programs written for Windows do not 
directly access the hardware: programs use 
the drivers, and the drivers access the hard- 
ware. Programs written for Windows use 
DOS only for file I/O. 

This has benefits for everybody. The 


software manufacturer of a Windows ap- 
plication doesn’t have the burden of writ- 
ing system-level code to suppon a huge 
number of displays and printers. If the de- 
vice has a Windows driver, the Windows 
program will work with it. 

Hardware manufacturers are also freed 
from the burden of convincing software 
vendors to support their hardware. With a 
single Windows driver, the hardware be- 
comes accessible to all existing and future 
Windows applications (see “Four-Figure 
Video,” PC Magazine, Volume 6 Num- 
ber 10). In that story, several Windows ap- 
plications (including a PC Magazine 
benchmark test program) are shown run- 
ning on high-resolution video boards. The 
authors of those programs did not have to 
include anything special in the code to run 
on these boards: if the program tuns under 
Windows, it runs with any hardware that 
has a Windows driver. 

CONSISTENT USER INTERFACE 

As everyone knows, programs written for 
the PC today use a variety of different 
conunand strategies including command 
lines, function keys, Ctrl keys, Alt keys, 
and menus. Think about the different 
methods you must use to save a file in dif- 
ferent programs. Consider the time it takes 
to leam how to use a new program and get 
accustomed to it. 

Programs written for Windows have a 
similar look and feel and use a common 
command interface: A caption bar across 
the top of the window indicates the pro- 
grapi name and the currently loaded file. A 
system menu box at the left of the caption 
bar allows you to move, resize, zoom, 
icon, or close an application . 

Below the caption bar is a menu bar. 
You can select menu items either by using 
the mouse or by pressing the Alt key and 
the first letter of the menu item. Some 
menu items invoke dialog boxes. Dialog 
boxes are pop-up windows that contain 
buttons, check boxes, edit fields, and box- 
es with lists of items in them. The methods 
for moving around the dialog box and 
making selections are the same for all Win- 
dows programs. 

Because software manufacturers use 
the built-in Windows user interface, they 
needn’t write their own. They are freed 
from describing how to use menus and dia- 
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log boxes in their manuals because this in- 
formation is adequately described in the 
Windows manuals. 

The consistent user interface makes 
programs much easier to learn. Once you 
know how to use one or two Windows pro- 
grams, you basically know how to use 
them all. 

NO-HASSLE GRAPHIC S Windows is a 
graphics-based operating environment and 
requires a graphics video board and dis- 
play to operate. The use of graphics is the 
primary cause of Windows' speed prob- 
lems in comparison with text mode win- 
dowing environments such as IBM's Top- 
View or Quarterdeck's DESQview . 
Graphics involves much more data than a 
text mcxie display and currently is much 
slower. (The intrixiuction of video boards 
based on graphics coprocessors will help 
lessen this speed differential. ) 

People who laugh in derision at Macin- 


tosh programs with their pictures of scis- 
sors. paste jars, and trash cans will find 
most Windows applications to be relatively 
free of silly icons. What graphics docs in 
Windmss is relea.se programmers from the 
tyranny of text-nxxle video. Text-mcxle 
video is really just a very limited subset of 
graphics mode, so programmers can use 
simple text as well as graphics for a higher 
density of display information. 

A Windows word processing program 
(such as Windows Write) can use true 
WYSIWY G and show on-screen foniiat- 
ting with multiple fonts. A Windows data- 
ba.se program can store bit-mapped data as 
easily as it can handle text. A Windows 
communications program (.such as Win- 
dows Terinimd) can use a smaller foni to 
show more data on the screen. 

Everything looks a little prettier in 
graphics mode. Rectangles can have 
rounded comers; circles and ellipses be- 
come possible; items can be precisely 


placed anywhere on the display and not 
just on character boundaries. In graphics 
nuxle the mouse and scroll bars work more 
smoothly and glide across the display rath- 
er than jumping between character posi- 
tions. 

PROGRAM JI GGLING MS DOS is 

not a multitasking operating system. 
While there have been many attempts to 
put a shell around MS-DOS that allows 
multitasking between existing programs 
(in fact. Windows itself can do this), the re- 
sults have never been satisfactory. 

Windows does multitasking. It can dis- 
play and run several Windows applications 
in tiled areas on (he screen. The user can 
easily switch between programs, expand 
any program to use the full screen, or put a 
program to sleep by turning it into an icon. 

Windows incorporates an unusual 
"nonpreemptive scheduler' ' for multitask- 
ing. In one sense. Windows programs vol- 





THOSE WITH TRUEVISION' DOlPT 


Seize the moment and show it. With your 
PC and Truevision* graphics boards from 
AT&T. Add any one of our video boards to 
your AT&T> or IBM-compatible PC to capture 
and display true-to-life images. Instantly. 

From the Image Capture Board to one of 


the TARGA series, each single-slot card cap- 
tures from any standard video source and 
displays on analog RGB or composite video 
monitors. 

Truevision products capture good Ideas 
and make them better. To see or to sell. Use 


our award-winning Truevision Image Proc- 
essing Software (tlPS) to superimpose text. 
Change colors. Magnify. Even create original 
artwork with special effects. 

And because Ideas can be fleeting, you’ll 
want to catalog and save your images for 
later retrieval, too, with Truevision Picture- 


Ihiuvision is a registered trademark of AT&T. IBM is a registered trademark of Interr'ational Business Machines Corp. Truevision design and development by: RADAKAKACCCEJHDHJHBHOJC 
ICB <$1295). TARQA8 ($1595). TARGA M8 ($1995). TARGA 16 ($2995). TARGA 24 ($3995). TARGA 32 ($4995). TIPS ($1250). Slide Presentation Software ($150). Still Frame Teleconfererrclng 



untarily allow themselves to be multi- 
tasked, and Windows never preemptively 
interrupts one program so that another can 
run. This eliminates many of the problems 
involved with putting a multitasking shell 
on top of a single-tasking DOS. 

When the operating system is capable 
of multitasking (as it will be when the ver- 
sion of DOS becomes available that runs 
under the protected mode of the 80286 mi- 
croprocessor), then Windows will include 
a preemptive multitasking scheduler. 

MEMORY MANAGEMENT Once an 
operating environment such as Windows 
takes on the responsibility of running sev- 
eral different applications at once, it is also 
faced with problems of memory manage- 
ment. If several programs are loaded into 
memory and then several of them ate ter- 
minated. the operating environment must 
be able to consolidate the free memory to 
make space for other programs. 


Here is where Windows shines. Win- 
dows incorporates a memory management 
scheme that implements in software many 
of the memory management features from 
the forthcoming version of DOS that uses 
the protected mode of the IBM PC AT’s 
80286 microprocessor. Windows does 
protected-mode memory management in a 
teal-mode environment. 

Most programs written for Windows 
can be moved around in memory. From a 
programmer's perspective, this is quite an 
amazing feat. Windows also includes a 
concept of “read-only data.” Any read- 
only data originally loaded from a disk file 
and stored in memory can be discarded by 
Windows to make space. This includes bit 
maps for icons and cursors, templates for 
menus and dialog boxes, and even pro- 
gram code itself. Windows keeps track of 
where the data originally came from and 
retains enough information to reload it 
from disk when necessary. 


SHARING DATA PC users have always 
been faced with problems of transferring 
data from one program (sucb as a spread- 
sheet) into another program (such as a 
word processor). It can usually be done, 
but it's never simple. 

Windows lets programs exchange data 
through a mechanism called the “clip- 
board.” (The CLIPBRD program that 
comes with Windows is not the clipboard 
itself but rather a “clipboard viewer" — it 
shows you what is in the clipboard.) 

Transferring data from one Windows 
program to another involves the same steps 
regardless of the programs: In the first pro- 
gram, block out the data you want to trans- 
fer. Select Edit Copy from the menu or 
press the F2 key. That transfers the data to 
the clipboard. Go to the second program 
and .select Edit Paste from the menu or 
press the Insert key. That transfers from 
the clipboard into the program. 

When working with Aldus’s Page- 





lETAGOOD IDEA Gn AWAY. 


Power Database Management Software. Or. 
produce photographic output with the True- 
vision Film Printer. 

Don't let your good ideas get away. Look 
into Truevision. For design, presentations, 
and video production. Training, picture data- 


bases, image processing and teleconferenc- 
ing. We’re changing the way personal 
computers see things. 

AT&T Electronic Photography and Imaging 
Center. 7351 Shadeiand station. Indianapo- 
lis. IN 46256. 1-800>856>TRUE. 
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Software ($69$ par silt). PicturePowar ($925). Tachaxport 617*890^07 (USA) SIRIO INPORMATICA 392*368*306 (ITALY) 



“The Datacopy 730 remains 
the premier low-cost scanner 

fnr —PC Magazine 

^ September 30. 1986 



A personal computer and printer 
aren’t enough for serious desktop pub- 
lishing. You also need the finest 
scanner available. 

PC Magazine tested nine scanners. 
Their “Editor’s Choice": 

The Datacopy 730. 

In fact, according to PC Magazine, 
the only scanner that performed better 



costs more than ten times as much. 

The 730’s flatbed configuration is 
one reason why. The stationary flatbed 
scanner eliminates distortion, gives 
you greater alignment control, and lets 
you rescan documents or portions you 
select, precisely. Plus, the flatbed lets 
you scan bound documents including 
books and magazines. 

For sheet-fed convenience, you can 
easily install the optional automatic 
document feeder ( ADF). 

Datacopy’s powerful imaging soft- 
ware for the Macintosh or PC gives you 
exceptional versatility. You can control 
resolution and scan size, perform 
sophisticated image editing and mote. 

Add power to your PC with Datacopy’s 
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OCR Plus, the only user-trainable OCR 
software. 

Let our MicroFax give your PC both 
full Group III facsimile and data com- 
munications capability. 

For more information 
on Datacopy products, 
call our hotline now: 

SOO 821-2898 
(In California, call 
415 965-7900). 

Illllll DATACOPY 

IlM”! The Eye of tfie Computer" 

1215 Terra Bella Avenue 

Mountain View. CA 94043 Fax: 415-%5*3474 
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Maker, for instance, you can copy text 
from Windows Write, a bit-mapped picture 
from Windows Paint, and a "metafile" 
(which is a collection of drawing com- 
mands) from Micrografx’s Windows 
Draw. Any future word processor or draw- 
ing program for Windows will also be able 
to provide text or pictures for PageMaker. 

DYNAMIC DATA EXCHANGE While 
the clipboard is certainly convenient for 
“manual" transfers of data from one ap- 
plication to another, the Dynamic Data Ex- 
change (DDE) protocol automates inter- 
process data transfers. 

Windows is a messaging system; it nor- 
mally sends messages to applications to in- 
form them of system events, but it also lets 
applications send messages to one another. 
Ctae application can infomt another that it 
has some data the second application may 
find useful. It can then pass this data in the 
form of a “handle" (a 16-bit number) that 
references a block of memory. 

The most common example of a DDE 
application is this: The “server” applica- 
tion is a program that can receive stock 
quotations, either through an electronic 
link over the telephone or over the air- 
waves. The “client” application is a 
graphing program that processes stock 
quotations. After the server and client ap- 
plications establish a DDE link, the server 
receives stock quotations and sends them 
to the client. The client program then 
shows the changing prices of the stocks 
through its graphs. 

Windows applications that use DDE in- 
dicate the type of data they can provide or 
accept through text strings (such as ‘ ‘Stock 
(Juotes”) sent out as messages to all cur- 
rently running Windows programs. It is ex- 
pected that software developers will publi- 
cize the DDE hooks in their programs so 
that other software programs can commu- 
nicate with them through DDE. 

THE FUTURE A common adage in the 
computer world is “hardware precedes 
software.” Windows does not fit this sim- 
ple formula. Windows is an operating envi- 
ronment that will accommodate the hard- 
ware of the future. 

If you run Windows on a two-disk PC 
with a Color/Graphics Adapter, it’s dread- 
fully slow and ugly. When you run Win- 


dows on an IBM PC-AT with an Enhanced 
Graphics Adapter, you see a dramatic im- 
provement in perfomiance and a very pret- 
ty display. As processor speed increases 
and high-resolution video boards using 
graphics coprocessors become available, 
Windows — and existing Windows pro- 
grams — will be ready to move up. 

The real boost to Windows will come 
when a version is available that runs under 
the forthcoming protected-mode version 
of EXDS. Because Windows uses many 
memory management features of protect- 
ed mode, existing Windows programs are 
best for protected-mode conversions. 
Most will need only to be recompiled for 
the new DOS. — Charles Petzold 


Actor 

One surprising thing you can do with Mi- 
crosoft Windows is program in an interac- 
tive, graphical, object-oriented language. 
Logo and Smalltalk are examples of such 
languages, and Actor is another. 

Actor most closely resembles Small- 
talk, the language and interactive pro- 
gramming environment developed at Xer- 
ox’s Palo Alto Research Center. Smalltalk 
is a precursor of user interfaces such as 
Macintosh Finder, GEM, and Windows, 
and so implementing Actor under Wi'n- 
dows closes the circle, so to speak. The 
question is, why would you want to pro- 
gram in Actor? 

The biggest benefit is that you get to 
write useful programs under Windows, a 
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Actor 

The Whitewater GitMip 
9()6 University PI. 
Evanston. IL 60201 
(312)499-2370 
I.isl Price: $495 
Requires: 640K RAM, 
MUroxofi Windows. 

In Short: Actor is an ubjeci-unented pro- 
gramming language designed to run under 
Windows. It offers a programming alicma- 
live to C and a.ssembiy language and is espe- 
cially suited to anificia! iniclligcnce applica- 
tions, Not copy protected. 
QRCl£640ONH£ADEHS£HVICECAnO 



far less-painful solution than programming 
in C or assembler. The secondary benefit is 
that you leam about object-oriented lan- 
guages. They’re not for everybody, but 
object-oriented languages can be incredi- 
bly liberating. The main difference from 
conventional programming languages is 
that in most languages data is passive and 
instructions are active. Some instructions 
work only on certain types of data. 

In Actor the instructions and data are 
joined together to make objects. These ob- 
jects leam the characteristics of things that 
are being assigned to them on the fly. You 
stop thinking about even seemingly ele- 
mental things like the number 3 or the let- 
ter A as data. They’re objects, too. They 
differ in their class, however. One is an in- 
teger and the other is a string. As you be- 
come familiar with Actor, it becomes a 
logically organized domain of objects, 
methods, classes, and subclasses. 

So much for the joys of object orienta- 
tion. On a more pragmatic level, you get 
control over the Windows environment. A 
simple task such as printing “Hello” in a 
window normally takes pages of code. 
Windows is ba.sed on a large collection of 
input/outpul routines that communicate 
with programs and one another through 
mes.sages. Actor converts these messages 
to objects and vice versa. And a window, 
not surprisingly, is just another object to 
Actor. Thus you can create input and out- 
put windows, even to the point of editing 
text in them, and pass all the data back and 
forth to your Actor programs. The win- 
dows behave just as other windows do, 
with tiling, menu bars, scroll bars, and 
buttons. The bad news is that you need Mi- 
crosoft’s Windows Toolkit to leam about 
all of Windows' messages. Also, Actor 
doesn’t check to make sure your Windows 
calls are legal. Pa.ss it the wrong parame- 
ters, and you blow your system away. 

Actor contains two powerful tools that 
help you during the learning phase and in 
program development. If, for example, 
you had defined an object as an array and 
wanted to examine the values, the Inspec- 
tor lets you look inside any object to see its 
contents. Inspector can also modify an ob- 
ject’s contents. You can even inspect the 
objects that make up Actor since it is large- 
ly programmed in Actor. The Browser 
looks at classes and methods instead of ob- 
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jects and is a great aid in learning how Ac- 
tor works and how to program in it. You 
just browse Actor’s source files and librar- 
ies for a tour-de-force education in object- 
oriented programming. 


System performance on AT-class ma- 
chines is pretty good and is in keeping with 
Windows' performance. Actor compiles 
each line of code as you write it, so you 
never see the overhead of compilation, and 


Actor Display' 


Iccept! Edit Options 
Insptct! 

OctorPpp 
dissociation 




File Edit teit! Ilrovse! inspect! 
Shw Howl! Tewlates 

loadfDemj^ 

cleanupf 
inspectd 
loadCDea 
kochCSn 


Behavior 

Heta 


■at load(Dei 


/• Report an incorrect 
typed nessage to self. 

Bef ancestErrorfself , bp, sir | i 
{ strn streanOuerf 

■■): 

printOnfself , strn); 
nextPutfllKstrii, str); 
printOnCConpiler.curClass, stri 
errorBoxf 
‘Syntax Error*, strn.collectior 



Tsr 

Free 


a. 


Accept! Edit Options Tenplates Ooit! 
Inspect! 

Blocktontext 

Collection 
IndexedCollection 


/• Return the index at idiich the target 
is located nithin self. If the target 
is not found, then indexOf return nil 
instead. For exanple, index0f(lt(3 5 7), 

5) would return 1, but index0f(i(3 5 7),| 
II) would return nil. indexOf is the 
sane as find except that it uses 
equivalence as its searching criterion, 
so you should only use indexOf to 
locate a target for which equivalence 


Actor uses a tiled wUuIttwfor general output and pop-up windows for all other interaction and 
modification senices, including Browsers. Inspectors, and Workspaces. 





Accept! Edit Options Tenplates Doit! 
Inspect! 


laect! 

RctorAnal 


/• Backs the turtle up. If the pen is 
down, then any tracks will be erased. 
•/ 

Def backupfself ,x I nextPosition) 
{nextPosition:=next(self , position , 
Pivheading, xwstepSize); 
if (visibility) 

rhan 


File Edit loit! Browse! Inspect! Show Boon! Tenplates 


inspect(Actor) 
load(Denos[ilturtle]) 
koch(San. 31. k) 


iir~ 

Free 


Multiple windows are very handy when developing programs. The ‘ 'Kitchen Floor' ' is an 
application window where a ' 'Turtle' ' has drawn a figure. 


■ Actor compiles each 
line of code as you write it, 
so you never see the 
overhead of compilation, 
and it’s impervious to the 
potential slowness of an 
interpreter. 

it’s impervious to the potential slowness of 
an interpreter. Object-oriented languages 
are a natural for artificial intelligence ap- 
plications, and Actor is no exception. TIk 
documentation includes a good tutorial 
and introduces you to the concepts gently 
and with consideration. But it assumes, as 
does most documentation written by True 
Believers, that the light bulb will come on 
and that your brain will explode with the 
possibilities. Thus it points you down a 
number of paths and leaves the rest to your 
imagination. I’d prefer to see one or two of 
these ideas fleshed out, with examples, for 
the more thickheaded among us. 

Actor won’t be to everyone’s liking. 
The contingent (im)patiently waiting for 
Windows BASIC will hate the syntax and 
having to unlearn all their bad program- 
ming habits. Smalltalk fiends will com- 
plain that Actor’s notational syntax fol- 
lows that of C rather than that of Smalltalk. 
Devotees of Logo will note that Actor is 
open-ended and has too many ways to 
crash the system for it to be much use as a 
teaching language. 

You should understand that this review 
does Actor a disservice. If you’ve read this 
far and are still interested, you already 
know that. But it’s more important that 
you know that Actor exists and that it is in- 
deed powerful. If you think Actor will 
solve problems for you, the time spent ex- 
ploring this unique and fascinating TVin- 
dows application from the Whitewater 
Group will be more valuable than reading 
about it here. — Bill Machrone and Wil- 
liam G. Wong 


PC MAGAZINE ■ JUNE 9, 1987 
278 



NEW VERSIONS 

THE l) 

TEMPLATE SERIES 



The surface of each template shows the 
complete menu struaure of the program. It 
may also include such things as page number 
references to the mini-manual, cursor control 
information for various environments, etc... 


The mini-manual acts as a perfea 
complement to the template. Explanations, 
examples and graphs will help you get your 
job done. 


The function keys are directly referenced. 
Colors are used to help you identify keys to 
be used along or in conjunaion with other 


Call 800-423-7140 

in Washington State call 

206 - 883-6954 I 


THE Tt!!,lTEMPL>\TE SERIES 

Quantity 

Description 

Price 

Extended 

Price 

"Answers at your fingertips." 


•Word Perfect 4.0/4. 1 

S22.95 


15353 NE 90th Street, Redmond, WA 98052 


•Lotus 1-2-3 l(a|/2.0 

S22.95 


206-883-6954 


•Wordstar 

SI 9.95 


N;)mp 


•Wordstar 2000 

SI 9.95 




dBase ll/lll and dBase III + 

S24.95 


Street Address 


DisplavWrite 3 

SI 9.95 




•Turbo Pascal 

SI 9.95 


City: 


•Microsoft Word 2 . 03.0 

S22 95 


State. 7ip- 


•DOS/BASIC 

SI 9,95 




$22.95 


Phnne Numher- 


•Blanks-Create your own 

S12,95 



Electric Desk 

SI 9.95 


30 day money back guarantee if not totally satisfied. 

•Available for IBM-enhanced keyboard Shipping & Handling 

S3.00 

Custom made templates available upon request. Custom made available upon request. 

TOTAL 



PICcISC, no Post Office Box 3dclress. q Check Enclosed □ VISA □ MC 

Deliveries made via UPS. card# Exp. date 
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2^2 times fester 
relief from slu^sh 
windows. 




When Microsoft first created Windows, it ran so slowly 
on standard enhanced graphics adaptor boards, that 
the long wait for things to appear on the screen often 
caused serious aggravation. 

But now there’s fast, fast, fast relief from the agonizing 
pain of sluggish windows. Introducing the new THOMSON 
ENHANCED GRAPHICS ADAPTER, ULTRA 
VERSION. The EGA with no unpleasant side effects. 

Up to 270% faster than standard EGA’s, it also 
gives you 37% higher resolution, and 100% multi- 
mode compatibility with IBM EGA, MDA, CGA 
and Hercules. And to make running windows even 
easier, there’s a free, built-in Microsoft Mouse InPort. 

A $50 value. Plus, the THOMSON EGA ULTRA 
VERSION has all of the other active ingredients 
you look for in an EGA. Surface mount technology 
on a short card for more versatile installation. Free 
utility software and 100% compatibility with such 
popular software as 
Microsoft Windows, 

Lotus 1-2-3, Aldus Page- 
maker and AutoCAD. 

Sixteen simultaneous 
on-screen colors from 
a pedette of 64. And. an 
extra ingredient you 
won’t find on most EGA 
cards; the ability to 

emulate color on a monochrome monitor with a 16- 
shade grey scale. Then finally, there’s the free tech- 
nical assistance and warranty support that only 
a company the size of THOMSON, one of the Inter- 
national Fortune 100, can provide. 

Look for the THOMSON EGA ULTRA VERSION 
wherever fine computer products are sold. If your 
store doesn’t have it yet, call TOLL FREE 1-800- 
325-0464 (1-800-237-9483 in California), for more 
information or the name of the dealer nearest you. 

The THOMSON EGA ULTRA 
VERSION. The perfect prescription for 
all your graphics needs. 
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VERSION 


THOMSON O The^^on of Personal Computers. 

THOMSON, ALDUS PAGEMAKER, AutoCAD and LOTUS 1-2-3 ate trademarks of THOMSON CONSUMER PRODUCTS CORPORATION. ALDUS CORPORATION. AutoCAD and 
LOTUS DEVELOPMENT CORPORATION mpactiveiy. IBM PC/XT/ AT. MICROSOFT and INPORT are Reciateied 'IVademarkt of IBM CORPORATION and MICROSOFT CORPORATION mpactivaly. 
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■ WINDOWS APPLICATIONS 


In*a*Vision 

ln*a*Vision, a CAD program from Micro- 
grafx of Richardson, Texas, had the dis- 
tinction of being the first product designed 
for the Microsoft Windows operating envi- 
ronment. In fact, ln*a*Vision was actually 
released before Windows. From the begin- 
ning, it was shipped with a special Win- 
dows run-time module that gives you the 
ability to run ln*a*Vision outside of the 
Windows operating environment. 

Other programs have since appeared 
for the Windows environment, but 
ln*a*Vision is probably still the best Win- 
dows-specific application. While taking 
full advantage of the Windows environ- 
ment and its ease of use, ln*a*Vision pro- 
vides an array of precise drawing tools for 
the design professional. 

At first glance, ln*a*Vision resembles 
other object-oriented drawing packages 
such as MacDraw, GEM Draw, and 
ln*a*Vision's younger, less-robust sib- 
ling, Windows Draw. Like the other prod- 
ucts mentioned, ln*a*Vision works within 
a bit-mapped operating environment that 
provides it with feahires like drop-down 
menus, vertical and horizontal scroll bars, 
an arrow-shaped pointer, and so on. In 
In*a*Vision's case, of course, that envi- 
ronment is Microsoft Windows. 

Aside from the operating environment, 
all these object-oriented drawing packages 
share some general features. Any product 
in this category draws objects using a com- 
bination of freehand drawing and a variety 
of predefined shapes. In In*a*Vision’s 
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Micrx>grat'x. Inc. 

1820 N. Greenville Ave. 
Richanlsen. TX 75081 
(8(KI| 272-3720 
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In Short: ln*a*Visi(m is a precision drawing 
Itxil for uien, of CAD software. Not copy 
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ln*a*Vision's powerful View’ command allows you to change the dimensions of your drawing, 
shift the coordinates . and turn the cursor into a cross-hairs pointer for more precise piacemenl 
during small-scale drawing. 


case, these include circles, ellipses, 
squares, rectangles, rounded rectangles, 
jointed lines, horizontal or vertical lines, 
closed polygons, arcs, and pies with a vari- 
able number of pie slices. 

The difference between an object-ori- 
ented drawing package and a paint pack- 
age such as Windows Paint or MacPaint is 
the way the program treats the objects you 
have created. In a paint package, whatever 
you create is simply treated as a portion of 
your screen’s bit-map pattern, and aside 
from filling it in, there's not much you can 
do with a shape once it has been created. 
An object-oriented drawing package, on 
the other hand, allows you to copy shapes, 
move them, change their color and fill pat- 
tern, make them larger or smaller, put 
them on top of or below other objects, and 
combine them with other objects to form a 
single, more complex object. In other 
words, it provides you with editing capa- 
bilities as far advanced over those of a 
paint package as those of a good word-pro- 
cessor are over EDLIN. 

In any case, once you put these obvious 
similarities between all object-oriented 
drawing packages aside, it is clear that 
ln*a*Vision actually should be compared 


not with the low-end drawing packages but 
with professional design tools such as 
AutoCAD. 

One thing that distinguishes In*a*Vi- 
sion is its capacity. ln*a*Vision can create 
drawings as large as 4,624 square inches 
(68 by 68 inches). In comparison, Win- 
dows Draw can create drawings only 
I , I S6 square inches in size. 

More important is the array of tools that 
/n*a*Vision supplies to give you greater 
control over your work: Like most draw- 
ing packages, ln*a*Vision gives you the 
choice of showing or hiding the grid on 
which you are drawing. You can also show 
or hide the rulers that run along the side 
and tup of the screen and indicate the size 
of the page you're drawing on. 

CROSS-HAIRS OPTION It also pro- 
vides several other interesting options. For 
ircstance, you can change the default ar- 
row-shaped pointer to a cross-hairs shape 
whose intersection defines exactly where 
the pointer is located. This can be very use- 
ful when you’re trying to align objects 
within a drawing. Or you can use the View 
command to specify that you want a con- 
stant display next to the pointer (or cross- 
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Over AutoSwitch EGA. 




ere’s an EGA card to get really 
excited about. 

Autoswitch. “The most versatile EGA 
board on the market today” that “even the 
klutziest novice should have up and running 
in less than 10 minutes!’ ( PC World 9/86) 
That’s partly because it has “the best docu- 
mentation we’ve seen for such cardsr 
(Infoworld 7/86) 

But “what really sets Autoswitch apart 
is its ability to auto- 
matically select 
appropriate video 
modes from its 
extensive built-in 
assortments”(PC 
World 9/86) 

In other words, 
we’ve “consolidated 


the best features of other EGA clones into 
one board, and added an automatic (software) 
switching feature,” ( Infoworld 7/86) that 
“work(s) flawlessly.” ( Byte 1/87 ) 

“No board has been more successful 
at improving IBM’s original idea” ( PC World 
9/86), and “none simplifies the mechanics 
and widens the choices as much as Paradise’s” 
Autoswitch EGA card!’ (Personal 
Computing 9/86) 

And that was before we introduced the 
Autoswitch EGA 480 Card with 132 column 
mode, 480 vertical line resolution, and 
extended our already unbeatable range of 
software applications support. 

For the name of your local dealer, call 

(415)871-4939. CIRCLE 512 ON READER SERVICE CARD 


Pparadise 


AutoSwitch is a trademark of Paradise Systems. Inc. 

IBM is a registered trademark of International Business Machines Corporation. 
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hairs) of the pointer's screen coordinates. 

The coordinates are derived from an 
imaginary 32,767 by 32,767 grid whose 
origin point of 0,0 is the upper-left-hand 
comer of the drawing. There are 480 coor- 
dinate points per inch. 

Alternatively, by selecting Show Di- 
mensions on the View menu you can tell 
ln*a*Vision to always display the dimen- 
sions of the currently selected object. (An 
object must be selected by “clicking” on it 
before it can be moved, sized, or otherwise 
edited.) The displayed dimensions are ac- 
curate to within .(X)2 of an inch. 

You can combine these options at will; 
thus you can select the cross-hairs cursor 
and have both the cursor coordinates and 
the size of the selected object displayed 
next to the cross-hairs. 

The View menu also lets you choose 
how much of your drawing to display. You 
can view your drawing in the actual size it 
will be when printed or view the current 
page of ln*a*Vision’s drawing area, 
which is divided into 48 S'/r- by 1 1-inch 
pages. The current page is the page on 
which you last made a change. Alterna- 
tively, you can view all 48 pages. Objects 
can be selected and edited in any of the 
View modes. 

Another special capability that distin- 
guishes ln*a*Vision fiom low-end draw- 
ing packages is its Overlay feature. 
ln*a*Vision allows a drawing to have up 
to 16 overlays. Each overlay is a separate 
layer of the drawing; its objects can be ma- 
nipulated all at once without affecting ob- 
jects on another overlay. A sample ftom 
ln*a*Vision's manual shows a floor plan 
of a building under construction. One 
overlay may contain only the walls and 
other structural features, while another 
might contain the plumbing for the build- 
ing, and yet another the building’s electri- 
cal system. The sum of all the overlays 
would be the entire construction plan, but 
the plumber, who might be interested only 
in where the walls are going to be and 
where the plumbing is supposed to go, can 
use the Set Overlays option to view only 
those two overlays. 

One of the options on the Set Overlay 
menu is to restrict each overlay to a single 
color and/or fill pattern. Doing so results in 
every object in an overlay being drawn in 
the same color and fill pattern, making it 



An In*a*Vision template file ( in the right window) stores your most frequently used symbols in a 
clever way that makes them much easier to copy to the drawings you're currently working on (in the 
left window). 


obvious in a multilayered drawing what 
level each object belongs to, no matter 
how many overlays are being displayed at 
once, 

ln*a*Vision also provides several ways 
to move objects between drawings. One is 
to simply add a second window to your 
screen and load another drawing into that 
window. Once you have done so, you can 
move objects between windows using the 
standard Windows Copy, Cut, and Paste 
conunands. 

Also, ln*a*Vision uses a special type of 
window called a “template window” for 
storing frequently used objects, such as 
electrical symbols or architectural forms. 
Template windows are full-fledged 
In*a*Vision drawing windows, but they 
have two modes of operation: a standard 
editing mode and a special template mode. 

Modes are supposedly no-no’s in an 
easy-to-use operating environment like 
Windows, (the academicians say that 
modes confuse the user), but we’ll let Mi- 
crografx sneak in a couple of modes here 
because the template mode is very useful. 
When a template window in template 
mode is displayed alongside a regular 
drawing window, all you have to do to 


copy an image from the template window 
to the regular window is to select the object 
and then move the pointer to the regular 
window. The pointer takes on the shape of 
a Greek cross, signifying that a template 
object has been selected and will be copied 
to whatever location you desire. The ob- 
ject in the template window stays selected, 
so you can repeat the operation many times 
for a repetitive task such as drawing 144 
diodes on a circuit board. 

SWITCHING MODES When you want 
to edit a template object or add other ob- 
jects to the template, place the template 
window into Edit mode by clicking on the 
word “Edit” on the menu bar at the top of 
the template window. The template win- 
dow then has all the editing features of a 
regular /n*a*V'isio« drawing window. To 
return the template window to template 
mode, you click on the Unedit option, an 
intuitive if grammatically-painful choice. 

Following the introduction of its Win- 
dows Draw package, Micrografx released 
a new version of In*a*Vision that incorpo- 
rates two of Drew’s more-thoughtful fea- 
tures: the ability to interrupt a redraw oper- 
ation and the ability to move the origin 
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The Diconix 150. Take it or leave it. 


The world’s most portable printer performs as well on your 
desktop as it does when you’re on the road. The small footprint 
reduces desktop clutter, while it enlarges a small budget. 


The Best 
011986 



See us at Comdex Spring, Booth 1 452 


A Kodak ('ompany 
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Dayton. Ohio 45420. 
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■ ln*a*Vision works 
equally well both with 
the Windows run-time 
module with which it is 
shipped and in the full 
Microsoft Windows 
operating environment. 


point on a selection box or an object that’s 
being drawn. 

Being able to interrupt a redraw is im- 
portant because In*a*Vision can take a 
long time to redraw the screen after you is- 
sue a command that changes the screen 
display. Whenever the screen display 
changes, such as when you zoom in on an 
object, resize an object, change a fill pat- 
tern. or even close a dialog box or let go of 
a drop down menu, ln*a*Vision has to re- 
draw all the objects on the screen that are 
affected by the change. The real answer to 
this problem is a graphics coprocessor, but 
until those become widely available, the 
ability to interrupt a redraw operation and 
make a change in the picture as soon as you 
realize that you haven't zoomed in 
enough, or that the fill pattern you selected 
will never do, is very useful. 

Being able to move the origin point on a 
selection box or an object, on the other 
hand, is simply a practical means by which 
the program can help those of us who nev- 
er start drawing at the right spot on the 
screen, 

ln*a*Vision works equally well both 
with the Windows run-time module with 
which it is shipped and in the full Microsoft 
Windows operating environment. Of 
course, using the full environment allows 
you to move between ln*a*Vision and oth- 
er applications within Windows instantly 
and gives you the many benefits of Win- 
dows Executive. Windows' built-in DOS 
manager. 

ln*a*Vision includes a number of spe- 
cial printer drivers. Probably the best are 


its drivers for Hewlett-Packard's Lasetjet 
and Lasetjet Plus printers. The Lasetjet 
driver produces a mixture of 150-dot-per- 
inch graphics and 300-dpi text on a stan- 
dard LaserJet (although large drawings 
may overflow the LaserJet’s memory ca- 
pacity), while the LaserJet Plus driver pro- 
duces full-page 3(K)-dpi graphics and text. 

The program disk also includes an as- 
sortment of sample drawings and symbols, 
plus sample symbol libraries (template 
files). 

One small quibble I had with ln*a*Vi- 
Sion is that its menu structure does not con- 
form to the standard for Windows applica- 
tions, in that its menu bar options appear in 
right-to-left order, rather than left to right. 
Perhaps this is because ln*a*Vision was 
completed before Windows was finalized, 
but it is disconcerting not to have the File 
menu at the extreme left of the screen and 
the Edit option immediately to its right. 
Apple hasn’t gotten many things right over 
the years, but its insistence on a standard 
and consistent interface makes learning a 
new Macintosh application extremely 
easy. The strange order of the options on 
the ln*a*Vision menu, on the other hand, 
slows down the new user and prevents a 
smooth transition between ln*a*Vision 
and other Windows applications. Micro- 
soft should perhaps approach the Windows 
interface with some of the same didacti- 
cism Apple has u.sed with the Macintosh 
interface to ensure that Windows achieves 
all of its fanta.stic potential. 

Aside from that quibble, In*a*Vision is 
a wonderful program. It’s a valuable tool 
for power users of graphics software, and 
it does a great job of using the Windows in- 
terface. — B. G. Waldman 

Windows Draw 

Micrografx’s Windows Draw is an entry- 
level drawing package for the Microsoft 
Windows operating environment. Priced at 
only $199, it offers the Windows user 
much of the functionality of its higher- 
priced sibling, ln*a*Vision. and adds a 
few features of interest to the non-design 
professional. 

Released just a short while after the first 
shipments of Microsoft Windows, Win- 
dows Draw was the first program to re- 
quite that you own Windows before you 


can use it. However, Microgtafx found 
that this requirement slowed sales of the 
program, probably because there were no 
other programs that used the Windows en- 
vironment at the time. So it quickly added 
the Windows run-time module used in 
In* a* Vision to the package, so it can now 
be used either alone or with Microsoft Win- 
dows. 

Although Draw is mote than powerful 
enough by itself, it is a shame to use it in 
standalone mode because it takes such 
wonderful advantage of the attributes of 
the Windows environment. For instance, 
you can copy text from Microsoft’s Win- 
dows Write, the Windows notepad can be 
copied into Draw using the Windows clip- 
board; and pictures created in Draw can be 
copied into Write or other Windows-com- 
patible word processors with the clip- 
board. 

Windows Draw, Vikeln*a*Vision, is an 
object-oriented drawing package. You can 
use it to create graphic images out of a col- 
lection of predefined shapes such as hori- 
zontal and vertical lines, jointed lines, 
freehand-drawn lines, squares, rectangles, 
ellipses, arcs, pie slices, and polygons. 
The objects you’ve created can be com- 
bined into larger objects, made smaller or 
larger, rotated, filled with various colors or 
patterns, moved, copied, and deleted sim- 
ply by selecting them with the mouse and 
picking the desired choice from the menu 
bar. 

To those capabilities. Draw adds one 
that should be of interest to almost every 


FACT FILE 


WindoH's DroH' 
MicrD^‘raf\ Inc, 

1820 N. (Irecnville Avc. 
RichardMin.TX 75081 
(8(X)J 272-3729 
LtsC IVkt-iSW 
Requirt-s: 320K RAM. 
two disk drivc.'s tw a hard 
disk, graphics hoard. IXXS 2.0or later. 

In Short: Windows Draw js an excellent ob- 
ject-oriented drawing package It should he 
of use toalmfkst any user of Muro.u ft Win- 
dows. NtHcopy protected. 
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“I develop^ reiSource because 
Tm impatient, stingy, demanding, 
and hungry for power ” 


Online problems. And the solution. 


The best support in the business. 




Like a lot of business people, 1 thought online services 
would be an easy way to get information faster and com- 
municate more effectively. 

But going online tum^ out to be complicated. The 
communications software took too long to learn. 1 wasted 
a lot of money looking for the information 1 needed. And 
the online services themselves didn’t help— each time 1 
signed-on, all the power 1 paid for when 1 bought ray PC 
simply disappeared. For example, 1 didn't have the off- 
line editing tools I needed to keep mistakes to a minimum. 

1 wasn’t alone. Research showed that a lot of business 
users were hungry for a way to make online services 
more productive and easier to use. 

So, a group of us at Source Tfelecomputing Corporation 
developed re:Source— an interactive front-end software 
program that turns The Source* and other online 
services into the powerful business productivity 
tools they were intended to be. 

A whole new look and feel for 
The Source. 

Now, instead of looking like 
tronic teletype. The Source is | 
sented in an easy-to-read card 
catalog format. A complete list 
of options and HELP func 
tions are visible, as 
weU— just like the 
PC software you’re 
used to running. 

If you’re a first- 
time usei; you can 
begin solving busi- 
ness problems online 
almost immediately. 

If you’re an experienced 
usei; you can put 
re:Source’s unique 
programming lan- 
guage to work to 
create customized 
macros that make 
an online service 
do exactly what 
you want. 


There’s a reiSource Special Interest Group online for 
exchanging ideas and acquiring additional macro appli- 
cations. The Source’s IBM SIG offers hundreds of free 
software programs and access to a nationwide community 
of other IBM PC users. And, as re;Source upgrades 
appeal; you can download them directly from The Source, 
ifou’ve made a substantial investment in your PC. Now 
reiSource can make it pay off. 

Powerful. And affordable. 

re:Source is only $89.00f This intro- 
ductory price includes a free member- 
ship to The Source. If you don’t agree 
that re.Source is the most powerful tele- 
computing software you’ve ever seen, 
return it within 30 days for a complete 
refund. 

Send me this coupon or call the 
toll-free number below, today. 
Remembei; this is a limited-time 
offer Beginning September 1st, 
re:Source will cost $129.00, 
so don’t wait. 


( ) YES! Send me re:Source today.*’ 


ADDRESS (rPSwillnoideliwrtoPO.Box) 

err? 




fflSTE ap 

□ AM EXP GMASTERCAKI) DVISA 


CREDIT Card* 


yi^;Souice 

1 - 800 - 336-3366 

Ask for this claim * 9R03636 

From Source TfelecompiiUng Cor- 
poration, PO. Box 1305, McLean, 
VA 22102 

*Plus S2.50 shipping/handling. 

NY VA, MD. sales tax applies. 
••System requirements: IBM PC 
or compatible with 512K or 
more of memory, Haros modem 
or compatible, DOS S.O or more 
recent version, two flop^ disk 
drives or harddi^. 

NOTE: re:Source 
« is intended for use 
in the domestic 
U.S., Canada 
and Hawaii. 




■ WINDOWS APPLICATIONS 


business user: the ability to import 1-2-3 or 
Symphony graphics files. For instance, say 
you’ve created a basic bar chart from data 
within 1-2-3. Rather than struggle with 
1-2-3's simplistic fonts and methods for 


enhancing the graph, save the graph as a 
■ PIC file and Import it into Windows 
Draw, using the Merge Lxxus Graph com- 
mand from the File menu. The graph in- 
stantly appears in your Draw window. 



Windows Draw lets you import graphs created in Lotus's I -2-3 and improve their appearance hy 
resiling them and oMing color, different backgrounds, and a variety of label options. 



You can open more than one window of images at once and transfer images from one window to 
another. Pictures here are from the image disks supplied with Windows Draw. 


COLORFUL GRAPHS Once you’ve 
imported a 1-2-3 graph file, all of Draw's 
facilities for manipulating images are at 
your disposal. Each bar in your sales data 
graph is considered a separate object, as 
are the graph's text labels and the box 
around the graph. Each object can be se- 
lected and edited individually. You might, 
for instance, want to change the colors of 
the bars to take advantage of the eight col- 
ors provided by Windows with an en- 
hanced display adapter, rather than only 
the three used by 1-2-3. Or you might want 
to change the thickness of the lines that 
make up the box around the graph, change 
the text labels to a 24-point boldface italic 
Courier font, change the fill patterns with- 
in the bars, add a longer title to the graph, 
or display two or three graphs on a single 
page. 

The end result is that your primitive 
1-2-3 graph now looks like a profe.ssional 
product. It can be printed on any of the 
many printers and plotters supported by 
Windows Draw. 

Aside from its ability to read Lotus 
graphs, Windows Draw is similar in its ba- 
sic capabilities to many other object-ori- 
ented graphics packages and is less full- 
featured than some — most notably its 
sibling, ln*a*Vision. For instance, it 
doesn’t have ln*a*Vision's overlay capa- 
bilities, special template windows, ability 
to change the screen pointer to a cross- 
hairs shape, ability to show the dimensions 
of an object or the pointer’s screen coordi- 
nates, and so forth. 

What Draw lacks in basic capabilities, 
it makes up for in ease of use. Make no 
mistake about it, this program is both very 
easy to learn and very easy to use. It con- 
forms to all the standards of the Windows 
interface, so anyone familar with other 
Windows applications can learn to use it 
very easily. Its menu bar, for instance, fol- 
lows the standard left-to-right order of File 
then Edit before getting to its special appli- 
cation-specific options. 

The comprehensive manual that ac- 
companies the program also makes it easy 
to leam. The manual is well organized, 
profusely illustrated, fully indexed, and in- 
telligently divided into a tutorial and a 
command-summary section. Three cheers 
for Micrografx for providing such a useful 
manual. 
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Your data jusl got 
skinny. Image pro- 
cessing has proven 
the technique to be 
extremely reliable 
! (remember the clarity 
of Jupiter pictures 
sent millions of miles 
by the Voyager space- 
craft?). Now, SQZ! brings this ma.ximum 
compaction and reliability to Lotus users. 
It’s acnially quite simple. And devastat- 
ingly effective. 

What wasn’t quite as simple was hid- 
ing it from you . . . that is, making SQZ! 
squeeze and unsqueeze files without any 
action from the user. But we did it . So 
when you load SQZ! , Lotus loads right 


After SQZ! 



M *9 ti 95% ol iwriipn' ar tart Mil 


We hate fat files. Specifically, those 
little porkers from Lotus 1 -2-3, SvTn- 
phony and V. P. Planner. That’s why 
Synex Systems developed SQZ! ™ for 
us. Itsqueezes the daylights out of your 
spreadsheet files. By up to 95%. That 
means you can get up to 95% of your 
used disk space back. And save 95% on 
communications. Right now. 

With SQZ!, a 360K floppy Before S(g! 
can hold 3 megabytes of work- 
sheets. A 10 megabyte hard disk 
turns into 100 megs. Now you 
can say goodbye to floppy bills 
and inconvenience. Not to men- 
tion floppy wait (SQZ! can 
speed up spreadsheet loading from flop- 
pies by as much as 50%). And, you can 
forget spending all that money on a higher 
capacity hard drive. You save time, space 
and trouble. For only $79.95. Sound too 
good to be true? Read on. 

Picture the Technology. 

The secret to SQZ! is an amazing 
data compaction technology that was orig- 
inally used for image processing. That’s 
the high tech word for looking at an entire 
picture and breaking it down 
into like components to 
make it smaller and easier 
to handle. Anyway, think 
of a spreadsheet as a picmre, group the 
blanlb and characters together and voila. 


“SQZ!: Soon to be essential . . . SQZ! looks 
like it will become an indispensable utility every 
serious spreadsheet user will warn.” 

— B iiili i e n Soflwire, fane 1986 

“SQZ! does a marvelous job of making a Lotus 
user's available disk space appear to grow. 

— l>CWeck,Jiiiw IMS 


along with it 
(taking up only 
30K more mem- 
ory space). 
Then, when you 
call up a work- 
sheet, SQZ! 
unsqueezes it from the disk and pulls it 
into memory as usual. When you save it, 
the file’s squeezed automatically. Now exit 
Lotus, and SQZ! goes away too. And you 
get 30K of memory back. That’s all there 
IS to it . It’s like getting another hard disk. 
For $79.95. 

Ifthis sounds sim- 
ilar to what some 
other software 


companies are telling you about their 
squeezers, don’t be fooled. The most they 
canreducea 1-2-3 file is 20%. At best. 
Compare that with our 95%. There’s 
really no comparison. 

Squeeze Your Phone Bill. 

And there’s more. SQZ! has a com- 
munications option that Spedficalims - 

actually reformats spread- 

sheets so they can be sent 
through electronic mail 
services that don’t support 
binary file transfer. And 
because these files are 
squeezed, they take less 
time to send. 80%-90% 
less. So a spreadsheet that might normally 
take 20 minutes (and cost $20) now goes 
in less than three. For only three bucks. 

Your Main SqZL 

Call us today. We’ll zip you out a copy 
ofSQZ! right away. Then, iffor any reason 
you’re not happy with it or us, send SQZ! 
back. We’ll refund your money. 

No questions asked. 

1-800-556-1234x527 
(In CA 800441-2345x5271 


Works memory resident or in 
stand-alone mode. 

Not copy-protected. 

Requires IBM PC version of 
1-2-3, Symphonv or VF Planner 
and rc/MS-DOS 2.0or later. 
Compatible with EMS boards 
and memory resident programs 
lilw Sideldck, Note-It and HAL. 
Uulizc$30KRAM. 



The Data Squeexer lor Lotus 


Nominated for the 1986 PC Magazine 
award for technical excellence. 


Available at better dealers everywhere 
CIRCLE 196 ON READER SERVICE CARD 
Q Ti iTTWr Hall P i ihllahtng 

A division of Symantec 
10201 Torre Avenue • Cupertino, CA 95014 

SQZ! is ■ trademark and Note-li is a registered trademark ofTurner Hall Publish- 
ing. Lotus, Symphony and 1-2-3 are registered trademarks of Lotus Development 
Corp. Other brand and product namesaretrademarksof their respective holders. 





COME HOME TO AMERICA 


This All-American 10MHz system features an Intel 80286 
processor with 1024KB RAM on the motherboard, a com- 
bined floppy and hdrd disk controller system ond d 
1.2MB floppy drive, A clock/calendar with bdttery 
backup, enhanced 101 -Key keyboard and 195 
wdtt power supply switchable between 
110V/220Vmakesupourbesttoyou. We 
otter 48 hour extended burn-ln 
testing, a full one year warranty. 
FCC class 

complete documentation. 


U.S.-286/IOMHz $1029 


1-Year WARRANTY 

Other Available ttems: 

• 60MBTapeBackupForTh©US-286 $759 

• 2400 Baud Internal Modem $239 

• 1200 Baud Internal Modem $99 

• AT Floppy Drive $109 

• I/O Expansion Card $79 


EGA Combo $579 

Compliment our U$-286/ 1 0 with a big 
screen 14" high resolution, nonglare 
color display that boasts EGA and 
color compatibility. Crisp text and 
vivid color spring to life when used 
with our enhanced graphics adapter 
video card which features easily 
accessible mod© switching and 
256KB disploy RAM 


United Solutions 

'll 07 Main street 
Georgetown, Texas 78626 


1-800-548-8789 
In Texas: 512 - 258-9941 
Tech Suprxrrl 512 - 258-3568 


Monographics Combo $199 

A high resolution monochrome 
grophics (720 X 348 pixels) adapter 
cord with printer port teamed with a 
nonglare. 12''flatscr©en mono- 
chrome monitor gives you precis© 
viewing with less distortion. The moni- 
tor also comes with the newest tiit ond 
swivel bos© allowing you full rang© of 
motion for your comfort 


AT Hard Drives 

• 20MB— Seagate 65ms Seek Time 

• 30MB— S©agote40msS©©k Tim© 

• 40MB— Seagot©40msSe©k Tim© 
Partitioning software included. 

• 80MB— Seagat©28msS©©kTim© 
Partitioning software included 


30-clay money-back 
guarantee. 


lO Megoherfz 


fr-'-'ial 


CIRCLE 339 ON READER SERVICE CARD 




■ WINDOWS APPLICATIONS 


To make Windows Draw easy to use for 
even those who cannot draw very well, 
Micrografx includes with the program 
three disks containing “clip art." These 
are images that you are free to use in your 
own drawings. They include pictures of 
aircraft, animals, astrological signs, sam- 
ple borders for pictures, computers, com- 
puter accessories, flags, office furniture, 
American landmarks, people, rockets, 
planets, road signs, space ships, ground 
transport vehicles, a world map, and other 
miscellaneous objects. 

You can copy images from the clip-art 
disks to your own pictures simply by open- 
ing a second Draw window, loading the 
appropriate clip-art file into that window, 
selecting the object you want, and using 
the copy function to copy it to the Windows 
clipboard. Then you switch to your own 
drawing and select insert from the menu, 
once you’ve positioned the pointer where 
you want the clip-art picture to be posi- 
tioned. The clip-art pictures can help make 
your pictures look more professional, and 
they’re a lot of fun to play with. As with 
any image created with Windows Draw, 
the clip-art pictures can be edited, sized, 
colored, and soon. 

Once you’ve learned how to use Win- 
dows Draw, the program has a number of 
special features — all of which are also 
found in ln*a*Vision — that will make it 
easy to use on a regular basis. These in- 
clude “accelerator” control- or function- 
key alternatives to almost all of the pro- 
gram’s menu options; so instead of having 
to select the copy function from the Edit 
menu, you can simply press F2 to copy a 
selected image to the clipboard. 

Another option that makes Windows 
Draw easy to use is its ability to interrupt a 
redraw operation and issue another com- 
mand before a redraw operation is com- 
plete. This is very useful when you realize 
that you haven’t zoomed in far enough, 
have paged down too many pages, or oth- 
erwise haven’t achieved what you set out 
to do with your previous command. It 
saves you the frustration of having to 
watch Windows Draw redraw the screen 
before you can correct your mistake. 

TIMESAVING OPTION Still another 
option that makes Windows Draw easy to 
use is its ability to move the origin point on 


a drawing, or the block definition func- 
tion. For instance, if you've chosen the 
Block Select option and want to be able to 
select several objects in order to combine 
them into a single object, only to realize 
that you started too far to the right to be 
able to select all the objects that you need, 
you simply press the rightmost mouse but- 
ton to move the origin point and then con- 
tinue with your operation. This feature is a 
real timesaver. 

Windows Draw's “comprehensive 
undo” function is also a real boon. Most 
drawing programs offer an undo command 
that can be used only to restore the last ob- 
ject you have erased from the picture. Win- 
dows Draw's undo function returns your 
picture to the state it was in prior to your 
last command no matter what that com- 
mand was. 

Like In*a*Vision, Windows Draw of- 
fers very strong printer support. It supports 
most popular dot matrix printers, laser 
printers, and plotters. It also supports a 
wide range of video adapter boards, in- 
cluding the CGA and EGA, the Hercules 
monochtome/graphics adapter, the AT&T 
6300 enhanced adapter, the BOB 16 
adapter from Persyst, and the Wyse WY- 
700 adapter, among others. 

Windows Draw supports two standard 
page sizes; S'/r by 1 1 inches and 1 1 by 17 
inches. It can print in either landscape or 
portrait mode. You can also enter custom 
page sizes of up to 17 by 17 inches. In por- 
trait mode, with S'/i- by 11 inch paper, 
your drawings can be as large as 12 pages. 

When you add up all these features, it’s 
clear that Windows Draw is a very power- 
ful drawing package that should be valu- 
able to any user of Microsoft Windows. 
Design professionals should probably buy 
ln*a*Vision instead, but for any other user 
of Windows, Windows Draw should be 
considered an essential part of their soft- 
ware library. — B. G. Waldman 

Windows Filer 

Windows Filer from Palantir Software is 
the only data management system de- 
signed to work specifically within the Mi- 
crosoft Windows environment. It is a flat- 
file database program, so it doesn’t have 
the sophistication of a relational data man- 
ager. The report-writing facilities are fairly 


good, but you do have to have something 
of a programmer’s mentality to create 
complex reports. Its one outstanding quali- 
ty is its ability to include pictures in a data- 
base record. 

The heart of Filer is the form. Both files 
and reports are based on forms created 
with some simple procedures and some 
not-so-simple commands. When you start 
Filer, the opening screen is in the familiar 
Windows format: there is the title line, a 
menu bar. the blank white screen, and the 
icon area at the bottom of the screen. To 
create a file form, you use the pull-down 
menu under File. From the dialog box that 
appears on the screen, you choose the Edit 
selection and name your new file, and 
there you are at the form screen. 

One nice addition Filer makes to the 
Windows format is the second title line un- 
der the menu bar. Here you get a line and 
column readout, the name of the file, and 
Save and Cancel buttons. The column 
readout helps you to see how much space 
you’re allowing for a field. The Save and 
Cancel buttons ate convenient, eliminat- 
ing the two-step process of using a pull- 
down menu. 

Once you’re in the Edit mode, you cre- 
ate a file form by typing the name of the 
field where you want it on the screen (or 
page) and indicating its size with the 
square brackets. For most text files this is 
all you really need to know. When you’re 



■ f V| { 1 ^ 

Pulantir Soltwarc 
12777 J..ncsRd..#!(KI 

K^uires: .1K4K RAM 
{^>4()K isrccomnK'txIcd if 
you arc usin^ multiple appliculions in Micro- 
.soft Windows), iwo disk drives, jirapliics 
ailaptcrcard. rX)S 2.0or later. 

In .Short: WV/k/oum Filer is a flat-file data 
managenwnt system based on forms. It is de- 
signed specifically for Windows, but il can 
alsf> accept dHASK files. Us one outstanding 
feature is its ability to use pictures in data re- 
cords. Not copy protected. 
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■ WINDOWS APPLICATIONS 


done, clicking on the Save button will 
bring up a new screen with the blank form 
you just created — minus the brackets. This 
is the record entry form. 

The title of your file is now on the blue 


title bar. The second title bar below the 
menus tells you the record number you’re 
working on. There is also a Next and Pre- 
vious button for jumping between records. 
Adding records to the file is just like filling 


in the blanks on a paper form, except that 
the cursor and its attendant highlight bar 
jump from field to field for you as data is 
entered. 

To create complex files that also in- 
clude numerical fields, you have to add a 
string of command lines at the end of the 
file form. At the simplest level you will 
want to name the fields in your file form so 
that they can be easily referenced when 
you gel around to writing report forms. If 
you don’t, you will have to know the num- 
bers of fields to write reports. There ate 13 
different file, or data, form commands. 
You also have to master the use of commas 
and semicolons and learn how to indicate 
mathematical operations in fields. The 
program can handle only simple math of 
the add, subtract, multiply, and divide va- 
riety. If you’re used to dBASE, the Filer 
command language will seem simple. But 
for first-time database users, the need to do 
something very much like programming 
can make you rant and rave. 

Once you have created a form and add- 
ed the thicket of commands at the end of it, 
entering records to a file is a breeze. After 
opening a file all you do is choose Add 
from the Record menu and then fill in the 
blanks. 

INFORMATION RETRIEVAL Of 

course, the real power of a database pro- 
gram isn’t in having information stored in 
an electronic file cabinet, it’s in retrieving 
the information you want and in an appro- 
priate format. The simplest search is the 
one that looks for one record. For exam- 
ple, let’s say you have a customer database 
and you want to get the payment record of 
Alcazar Inc. With Filer you do this by us- 
ing the Record Select feature on the Re- 
cord menu. A dialog box that appears on 
the screen lets you choose the name field to 
search. Then you enter the company name 
in the text entry window, pick Equal from 
the Comparison menu, and click on the 
Done button. One note; you have to put an 
asterisk at the end of the name you’re 
searching. Without it, your search will be 
fruitless, and unfortunately this isn’t ex- 
plained well in the manual (which could be 
better written on the whole). 

Using Record Select you can generate 
even more-complex quick searches that 
might retrieve a series of records, such as 



Windows Filer allows the free-form creation cf database records: simply indicate the size of each 
field with square brackets, then save the form. 



One of Filer’ J best features is its ability to incorporate pictures into a database. Images can be 
imported from other Windows programs, as well as from scanners. 
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all the companies in California. 

More-powerful information retrieval is 
accomplished by using report forms. 
These forms are actually little programs 
created with 23 different commands, com- 
parison symbols, mathematical notation. 
Boolean connectors, brackets, and other 
symbols. Creating a report is much harder 
than creating a file form because there are 
more commands to remember — or look 
up — and the positioning of fields on the 
page becomes more critical. Complex re- 
ports will take a while to figure out, but 
once done they can be run over and over 
again, and you can create multiple reports 
based on one database. Of course the re- 
ports don’t have to be saved and can be de- 
livered to the screen rather than the printer. 
In this way you can do some simple on- 
the-fly reUreval of selected fields from a 
series of records. 

One of the primary advantages to using 
Filer is that it will read dBASE II and III 
files. Filer will automatically create a data 
form for dBASE records. You can revise 
the layout of this form for aesthetic rea- 
sons, but you can’t change the field sizes 
or the number of fields. You’re also re- 
stricted to the number of fields in order to 
stay compatible with dBASE (32 fields per 
record in dBASE 11 and 1 28 in dBASE III) . 

The other major advantage to Filer is 
that it lets you associate pictures with data 
records. These pictures can be created in 
other Windows programs, like Windows 
Paint, or they can even come from a scan- 
ner that comes equipped with a Windows 
interface. The size of a picture can be con- 
trolled with the picture command at the 
end of the data form. 

Pictures are imported by using the Win- 
dows clipboard feature. They are stored in 
a subdirectory called Pictures, which re- 
sides below the working directory. Be- 
cause the pictures are stored in a separate 
file, you could deposit them in a dBASE 
file in Filer and still use those files back in 
dBASE. 

All in all, W//t</owsFi7er offers features 
that place it somewhere in the middle 
ground of data management systems but 
with some unique features. It may be just 
right for people who don’t need a sophisti- 
cated data manager and are working regu- 
larly in the W/m/ovi’s environment. 

— ^Henry Fersko-Weiss 




AN ALMOST FOOLPROOF The Option Board uses a half-size slot in an 

IBM PC. XT or AT (with at least 1 360KB 
floppy disk drive). Heath/Zenith 150, 

151. 156, Compaq Deskpro. Extra $15 


WAV -TO MAKE 
ARCHIVAL BACKUPS OF 
PROTECTED SOFTWARE! 

The Copy II PC Option Board is an easy- 
to-use add-in board that will give your 
PC the same disk duplicalion technology 
used by most disk duplication firms (who 
put the copy protection on software in 
the first place). 

DUPUCATES NEARLY 
ALL PROTECTED 
DISKETTES. 

The Option Board can easily backup 
almost all protected diskettes for the 
IBM PC. including ones software-only 
backup programs cani touch. It even 
includes a track editor that will allow the 
more technically inclined to look at 
protection schemes and edit any data on 
a diskette. 


cable required for Compaq Rxtabie, 

HP Vsctra and T»^ 1000. TarKty 1000 
requires 2S6K of memory. 

Call 503/244-5782, 6-5 (West 

Coast time) with your H 

Orsertdacheckfbr 

$95XX) U.S. plus $3 8/h. $15 overseas. 

Please specify your computer brand 

when ordering so we can send you the 

correct cable. 

$ 95.00 

Central Point Software. Inc. 

9700 S.W. Capitol Hwy.. #100 
Portland. OR 97219 

CentmtBmt 

Scftume 


Backup utilitiss also availabie for the Macintosh, Apple II. Commodore 64/128 and Atari ST. 
CIRCLE 156 ON READER SERVICE CARD 


SHARING SOLUTIONS 



• 2, 3, 5, or 9 pom 

• Any port to any port 

• Up to I (Dogobyle 

• Soriol, poralld or both 

• from $3S0 

Thh vtry smort twitch connam several computers to severol 
peripherals, such as printers, modems, or host computers. A code 
sent to the unit selects the destinotion. All ports con communkate 
to ony other port coocurrentiy. features include conBgurotion 
menu, form feed, initiolizotion strings, priority, status, cancel, 
timeout dhoble, front ponel dispioy. and mony more. 


PORTER 


The PORTER is o versotilo unit for port oxponsion. It is used widely 
for doto collection, telecommunicotions. foctory outomotion, and 
multiple printer control. Data can be received ond tronsmitted 
simultaneously on oil ports and is routed by commond. Other 
(ommonds indude wait, go, copy, ond clear buffer, it K often used 
on on odd on to 0 local oreo networh. 

• One computer to 
4 or 8 peripherals 

• Up to 256K memory 

• Serial or porollel 

• From $295 



This is printer shoring at its best. Ail computers con send doto 
simultaneously. The doto is reieosed to the printer in the order it 
wos received. Auto form feed ond setup strings keep printer jobs 
seporoted. From the front ponel you ton cleor any port Operation 
is fully outomotk. No changes to your snftwore ore required. 


» 4 or 8 computers 
to one printer 

• Up to 2S6K memory 

* Seriol or porollel 

> From $395 



Additional Interface Products 

• Printer buffers 

• Manual switches 

• Protocol (onverlen 

• (abler ond odopters 

• Moderm/line drivers 

• Multiplexers 
One year worronty 
Full technical support 
30 doy money bock guorantee 
OEM ond custom configuiotions 
(oil us for oil your interface needs 



ilROSE 

ELECTRONICS 


P.O. BOX 742571 
HOUSTON, TX 77274 


CALL FOR CATALOG 

713 933 7673 


CIRCLE 290 ON READER SERVICE CARD 






■ WINDOWS APPLICATIONS 


Windows inTalk 

Communications programs have become 
fairly standardized in their approach and 
features. Except for some stylistic differ- 
ences, they all do pretty much the same 
thing. The inTalk communications pack- 
age from Palandr Software is no excep- 
tion. This program doesn't break any new 
ground or even nudge the limits of state of 
the art. But it is a good, well-rounded com- 
munications package that has the added al- 
lure of working with the Windows format. 

When the program is installed, it cre- 
ates its own subdirectory, called Intouch, 
in the main directory of Windows. The 
program is activated by double clicking the 
mouse on the INTALK.EXE file in In- 
touch. 

The first step in any communications 
session is to establish the transmission pa- 
rameters. In inTalk, this is done in a Set- 
tings file that is begun by choosing the 
Communications option on the Settings 
menu. Up comes a dialog box with all the 
typical settings: bit-per-second rate, COM 
port (Windows allows only COM I or 
COM2), number of columns, echo, and so 
on. You pick the parameters you need for a 
particular remote computer. When you're 
done, you click on the OK button. 

The telephone number for a remote sys- 
tem is entered in the Phone Number dialog 



FACT 


FILE 


Windowa inTalk 
Halanlir Soflwaa- 

(MUK is recommended if 
you are using multiple applicalions in Micro- 
soft Windows). Iwo disk drives, graphics 
adapter card, DOS 2.0 or later. 

In Short: Windows inTalk is a well-munded 
communications package. It armes with a 
command language that enables you to aulo- 
mate even cttmples communications ses- 
sions. And because it mns in Windims. you 
can ctunmunicate in the hackgntund while 
running another application. Not copy pnr- 
tccted. 

CIHCL 16 M ON READER SenVtCE CARD 



The Windows inTalk Function Keys dialog box shows programmingfor the keys. Function keys 
can be assigned to macros containing up to 64 characters, a useful way to automate log-on 
sequences and other communications functions. 


box, which is also reached through the Set- 
tings menu. With just these few parame- 
ters, you can dial in to any other computer 
equipped with a modem and communica- 
tions software. But inTalk makes your life 
a whole lot easier by letting you store auto- 
matic routines. These allow you to link to 
another computer or to one of the major 
electronic information services, such as 
Dow Jones News/Retrieval and Compu- 
Serve, by just clicking on a few menu se- 
lections. 

The automatic routines are stored in on- 
screen function keys that appear at the bot- 
tom of the usual white Windows page — 
just above the icon area. There are eight 
function keys shown, but you can actually 
access four sets of eight keys with level in- 
dicators on the right side. Each function 
key holds up to 64 characters. These keys 
can be renamed to indicate the procedure 
they will carry out. For example. Level 1 , 
Key 1 could be renamed Logon/Logoff to 
indicate that it sends the automatic log-on 
procedure to a remote computer. 

The program comes with some proce- 
dures already resident in setting files that 
access CompuServe, Dow Jones, Easy- 
Link, and MCI Mail. For example, in the 


first level of on-screen function keys used 
with Dow Jones, there are procedures for 
accessing the news service, the main 
menu, and the stock quotes service. In the 
CompuServe file, all four levels of func- 
tion keys have procedures in them for ac- 
cessing the many services that Compu- 
Serve offers. 

There are several ways you can down- 
load information from a remote computer. 
The simplest approach, if there isn't too 
much information, is to let the text accu- 
mulate in the buffer. You can later save 
what's in the buffer. You can also receive 
text directly by way of the printer. 

Usually you will want to receive the 
text in a designated disk file. To do this, 
you choose the Receive Text File option 
on the Transfers menu. If you are receiving 
text in this way, you still see it scrolling by 
on the screen as it is saved to the disk. 

During this process, inTalk allows you 
to control what portions of a transmission 
are saved. You do this by clicking on the 
Pause button in the status line that appears 
on the screen. Pause stops inTalk from sav- 
ing information. Clicking on Resume tells 
inTalk to start saving again. 

(cvminufs on page 301 ) 
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A Chip off the or Blue 


Today’s lesson is on Economics. There is a great supply of high 
priced name brand personal computers widh advanced capabili- 
ties. And a great demand for low priced name brand personal 
computers with advanced capabihties. A scenario that has 
many people singing the blues. But, there’s a new blue in town 
at a shade of the price. ..the Blue Chip'^ Personal Computer 
byHtimdai. i; 

The Blue Chip is 100% compatible with the IBM XT. So it 
10,000 IBM programs including Lotus 1-2-3,* 


runs over 10,000 IBM programs mclucung Lotus 1-2-3,® 
Symphony* Wordstar* and other popular software. Its fea- 
tures include: 512K memory (expandable to 640K), a 360KB 


floppy disk drive, six expansion ^ts, a parallel printer port, 
an AT style keyboard, a 130 watt power supply (enough to 
drive a 20MB hard disk), a Hercules* compatiUe mono/ 
graphics card and a high resolution monochromatic monitor. 
And there’s plenty of Blue Chip stock at Ix^icsoft, so you car 
get it overnight and at a great price. 

As the world’s leading direct distributor of computer prod- 
uas, Logicsofe can configure your Blue Chip to any specifi- 
cation. And we offer free osemight delivery, custom leasing 
programs, free service contrarts and corporate volume dis- 
counts. Blue ribbon policies that make other companies con- 
template cashing in their chips. 


The Largest Direct Distributor 
of Software and Hardware Products 
...in the World. 


(516l 249-9700 > 110 61-COUNTY BlVO FARMtNGOALE NY 1173S 


Logic&oft is a Direa Distributor for 

Os-cr 250 Leading Manufacturers and ^ 

Publishers of Computer Products Including; 

Ashton Tate • AST • Compaq • Epson • Has-es 

• IBM • Leading Edge • Lotus • MicroPro • Microsoft 

• Okidata • Quadram • Seagate • Tccmar • W'ord Perfect 


SAN FRANCISCO 41S-621-4411 BOSTON 617-247-6406 CHICAGO 
312-372-0939 BOCA RATON 305-392-4644 HOUSTON 713-227-02Q1 EUROPE 020-63-4664 


Free on-site service an 



IBMAT'SOMb 

• 8 MHz • 512K • 30 Mb IBM Hard Drive 
(Full Height, w/ratntroller) • 1.2 Mb Half/ 
Height Floppy • Eight Expansion Slots 

• IBM Enh^ced F<) Keyboard • Serial/ 
Parallel Adapter • Free 90 -Day. On-Site 
Service Contract • Color or Monochrome 
Monitor Available as Option 

• Purchase Price: $3jS9S 

Lease for $155 per morith 


IBM XT 286-20 Mb 

• 6 MHz • 80286 Based CPU • Zero Wait 
States • 640K • 1.2 Mb Hall/Height 
Floppy • 20 Mb Ful/Height Hard Drive 

• ^rial/ Parallel /tdapter • Eight 
Expansion Slots-(5) 16-Bit. (3) 8-Bit 

• IBM PC Enhanced Keyboaid • Free 
90-Day. Dn-Site Contract • Color or 
Monochrome Monitor Araiiable as Dption. 

• Pmhan Pitta $2,719 

Lease for $110 per month 


IBM XT-20 Mb 

• S12K • 20 Mb IBM Full Height Hard 
Drive • 360K Floppy Drive Hall/Height 

• Eight Expansion Slots • IBM Enhanced 
PC Keyboaid • Asyncbronous Communi- 
cations Adapter • Free 90-0ay. On-Site 
Service Coritiact • Color or Monochmme 
Monitor Available as Option. 

• Pmlian Price C,199 

Lease for $92 per month 


AT&T 6300 

• 640K RAM Memory • One 360K Floppy 
Drive • Seven Expansion Slots • ATST 
Keyboard • High - Resolution Monochrome 
Graphics Card • High -Resolution Mono- 
chrome Graphics Monitor • Serial & 
Parallel Ports • GW Basic and MS. DOS 

• Free 90-Day. On-Site Service Contract. 
CokK Monitor Optional. 

• Putthate Price: $1,299 

Lease for $52 per month 


r 





FREI ON-Sm SERVKE- 

With the purchase or lease of 
most systems you receive 90 
days erf free service at your 
frcility. Over 96 authorized 
service centers to serve you 
throughout the U.S. with an 
average 4 hour response time. 



LOWEST PRia 

coMMirmn- 

Because we are 
the largest direct 
distributor, our 
buying power 
allows us to offer 
the lowest possible 
prices on our wide 
range of products. 


FRS OVERMGHT OBJVnY- 



Buy it today, use it 
tomorrow on 
orders totaling 
over $100. Due to 
certain restriction 
some 


UHiKSOn 

CUSTOMER 

SERVICES 



TOLLFRS 

CUSTOMER SERVKE- 

On-line 

computer system 
allows instant 
access to 
customer 
information. 
Call 1-800-431-9037. 


LOGKLiASE- 



Allows affordable low 
monthly payments, helps 
eliminate equipment 
obsolescence, offers 
outstanding flexibility 
plus possible tax 
benefits. 24 hr. lease 
approval by phone 
(on orders over $1000). 


V 



SYSTEM CUSTOMOATHM- 

Your system customized 
to your needs plus Free 
48 hour configuration, 
testing and burn-in 
service so your system 
ready to run upon delivery. 


Is 


y 


• No surcharge for MasierCard. VISA. Anwncari Express C.O.D..tnor«yorder. check or PC’s (please call tor pnee verification)* Nosales tax on orders shipped outsKMN.Y. State *(10350 
add for insurance and hMKtUng ($3 00 mtnmum) (int'l orders add'i) * Vite do not biii unH we ship AB products covered by tnlg's warranty Defective merchandoe may be relumed for 
rMuir or exchange only We do not guarantee compatiMlty Any goods returned tor credit are suOtect to a 10S restocking Charge M pnees and policies subieci to change vMthout ncMe. 









Increase your productivity and expand your 
knowledge quickly and easily with state-of-the-art 

TRAINING VIDEO CASSETTES AND DISKS 


illlB 


One person or an entire 
staff can work smarter, 
better, and faster using 
these effective interactive, 
hands-on training programs 
right at your PC Novice, 
intermediate and exper- 
ienced users of business 
software can profit by 
teaming to use the most 
popuiar software quickiy 
and with measurable 
results. 


MICRO VIDEO Lumtaig Systoms 

M guaranteed because they’re designed 
with c o mpanies tike Ashim - 'bae artd 
Microeaft Over 50^ of the Fortune 2000 
1 are unng these Learning Systems today 

m VHSorBeia. 


LOQICSOFT 

S3S9 

t2se 


dBASE HI Phis 
IBM PC Pnmer 
Thai* 2- 3 Learning 
System Release (2 X>) 
Running MS DOS 
MulHmaie Mvantage 
Symphony 


REIML 

$495 

$295 

$495 

$495 

$495 

$495 


$359 

$359 

$359 

$359 


WianpuncrwndMn 
corresponding ptodua SAVE $20 


Cd*K-lw f g9nc» SUDDEN KNOWLEDGE 
Gw GtoA T r aining Progri nB . 

New Oe-neiidency reWurs** slows switchirtg betwe e n 
training program and application program. Mmj can 
immediMBty practice sidls acquired In the training program 
through actual appUcaiion program use. 


Advanced Lotv« 1‘2>3 
Analyzing Fir^ancial 
S t a i e nwr ag with Lotus 1 •2-3 
Analyzing Sales RsTlonnance 
with LoM 1 •2-3 


dBASEINPIus 
IBM PC/AT 
IBM PC/XT 
Lotus 1-2-3 
Managing Tbur Busineas 
with Lotus 1 ■2-3 
MuRipian 
Symphony 


RETAIL 

$124 95 

$149 96 

$148 95 

$14996 
$124 95 
$12496 
$12495 
$99 95 

$149.96 
$89 96 
$124.96 
$124.96 
$124.96 


LOQICSOFT 

$99 

$199 

$109 

$109 

$89 

$99 

$99 

•75 

$109 

$75 

$89 

889 

$89 


Whan purchaa$d iMlh coma p onding pmdua SAVE $5 


Free overniglit delivery on software 
for all your IBM PC applications! 


WORD PROCESSING 

Display Write IV $325 

Lotus Manuscript 349 

Microsoft 3 279 

Multimate 239 

Multimate Advantage . 289 

Office Writer 259 

PFS Professional Write . . .115 

Volkswriter 3 147 

Word Perfect 209 

Wordstar 179 

Wordstar Professional 

Rel. 4 239 

Wordstar 2000 245 

Wordstar 2000 Plus 289 

XY Write III 219 

WORD PROCESSING 
ADD»ONS 

Rtncy Font (FX) $135 

Print Shop 39 

Punctuation & Style 85 

Turtx) Lightning 59 

Word Finder 55 

Word Perfect Library 59 

DWASASE MOilT. 

Cornerstone $ 65 

d Base III Plus 415 

d Base III Lan Pak 619 

Foxbase Plus 249 

Fbxbase Plus Multiuser . . 375 

PFS Professional File .... 145 

Paradox 449 

Powerbase 185 

Q & A 245 

R: Base 5000 265 


R; Base System V 359 

Reflex 89 

Revelation 519 

DATABASE MGMT. 
ADD-ONS 

Clipper $399 

Ext. Report Writer 179 

Genifer 219 

Ouickcode III 145 

Quick Report 145 

Quicksilver 369 

SPREADSHEET/ 
INTBORATED 

Ability $ 69 

Boeing Calc 309 

Enable 389 

Framework 11 419 

Lotus 1 •2*3 329 

Microsoft Multiplan 119 

PFS First Choice 95 

Smart Integrated 459 

Supercalc Tv (NEW) 309 

Symphony 459 

SPREADSHEET ADD-ONS 

HAL $109 

Lotus Report Writer 99 

Lotus Metro 65 

Ouickcode for 1-2-3 85 

Sideways 45 

Smart Notes 49 

Spreadsheet Auditor 95 

SQZ 59 


DESKTOP PUBUSMING 


Click Art Personal 

Publisher $99 

Harvard Pro Pub 445 

Page Maker 619 

Ventura 659 

ORAPHICS 

Chartmaster $215 

Diagram Master 195 

Energraphics (NEW) 309 

Freelance Plus 339 

Han/ard Presentation .... 239 

Map Master 225 

Microsoft Chart 189 

Sign Master 149 

CAD/CAM 

Auto CAD 252 $2,399 

Auto CAD Basic 247 

Drafix 1 209 

Generic CAD 69 

Pro Design II 179 

LANGUAGES 

BASIC Compiler (MS) . . $255 

C Compiler (MS) (4.0) 279 

(X)BOL Compiler (MS) 425 

TORTRAN Compiler 

(MS) 279 

Lattice C Compiler 239 

Macro Assembler (MS) ... 97 
Pascal Compiler (MS) 183 

Quick Basic (MS) 67 

True Basic 99 

Turbo C 65 

Turbo Basic 65 


Turbo Pascal (plus BCD 


&8087) 65 

PROJECT MANAOmEWT 

Harvard Total 2 $375 

Microsoft Project 239 

Super Project Plus 305 

Tirneline 235 

nNANCUt 

Managing Vbur Mor>ey . . $115 

Dollars N'^ Sense 107 

ACCOUNTING 

BPI Entry $169 

Computer Associates 

Low Price Call! 

Great Plains 449 

Open Systems (35) 419 

msc/ununiB 

Carbon Copy $125 

Concurrent PC DOS 165 

Copy II PC 35 

Crosstalk XVI 99 

Dan Bricklin's Demo 59 

Disk Optimizer 35 

Fastback 89 

Microsoft Windows 67 

Norton Commander 3d 

Norton Utilities 55 

PC DOS 3.2 78 

Remote 149 

Sidekick 55 

Smart Com II 89 

Superkey 45 

Traveling Sidekick 49 

XTREE 39 


2 NEW FREE CATALOGS. CAU TODAY! 1-800-645-3491 

• Brand new Rogrammer's Language and Utilities Guide 'A • Brand new Productivity Guide • Full line catalog of software 

convenient and valuable listing ot timesaving tools tor the enhancements tor the business professional • Full descriptions of 

programming professional • Complete with product description. templates, memory management, menu management, backup 

software, training, and much more. 

Circle #400 on reader service card. 
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5 YEAR WARRANTY 

Look for the items printed in red 
to identify Logicsort’s own line of 
computer hardware products. 

They are fully compatible with, but 
priced well below, the major 
manufacturers. You save— not by 
our use of inexpensive labor and 
parts— but through state-of-the- 
art technology. 

Each product cairfes our 
5 year unconditional replace 
or repair warranty 

V 


SPECIAL 

^fM^ISOBAr WITH REMOTE 
POWER SWITCH AND 
MODEM PROTECTOR 




11 


The most electronically advanced 
surge suppressor you can buy. 
Exclusive multiple filters (up to 21 in 
IB 8-15) protect equipment and data 
against transient voltage spikes and 
AC line noise. Isolation feature even 
guards against equipment 
Interaction betvireen duplex 
receptacles. 

‘Cascade Circuitry design lets you 
choose the level of protection you 
need, offering more protection for 
your more sensitive equipment. 


For the most complete spike & 
noise protection, order the 
ISOBAFt®. 


with Remote $69 
without Remote $65 


V. 




PtMMTgRS* 

BROTHER 

M-1109 $209 

M-1409 349 

M-1509 389 

M-1709 509 

DICONIX 

Diconix 150 (for laptops) .... 339 

EPSON 

EX 800 Low Price Cell! 

EX 1000 Low Price Cell! 

FX-86E Low Price Cell! 


The Natkm's I 
and f 



I 


FX-286E 

Low Price Calll 

LQ 800 

Low Price Calll 

LQ 1000 

Low Price Calll 

LQ 2500 

Low Price Calll 

NEC 


P660 

489 

P760 

689 

CP 660 Color . . . 

589 

CP 760 Color . . 

799 

P 560 XL 

1049 

P 960 XL 

1249 

OKIDATA 


182 Plug & Play . 

267 

192 Plus (IBM) . . 

379 

193 Plus (IBM) . . 

559 

290 Series 

Low Price Calll 

2410P Plug & Play 1759 

PANASONIC 


KX 1080 1 

229 

KX 1091 1 

299 

KX 1595 

569 

TOSHIBA 


321 SL 

Low Price Calll 

P 341 

649 

P/S 351 (IBM) . . 

999 

351 Color Printer 

1299 

CITIZEN 


MSP 10 

299 

MSP 15 

399 

MSP 20 

339 

MSP 25 

499 

Premier 35 

509 

PRINTER BUFFERS 


QUADRAM 

Microfazer Series 


Low Price Cent 


LASRR PRIMTEN* 

CANON 

Laser Printer LBP8A1 .... $1949 

Laser Printer L6P8A2 3089 

HEWLETT PACKARD 

Series 2 1939 


PLOTTERS* 

HEWLETT PACKARD 

7475A $1629 

7550 3275 

HOUSTON INSTRUMENTS 

DMP 40 879 

DMP 41 2599 


MONITORS* 

AMDEK 

Color 600 RGB $399 

Color 722 (EGA Comp.) 489 

Color 725 559 

12" Amber 310A 149 


12* 300 A 135 

410A 159 

IBM 

Color Monitor 525 

Monochrome Monitor 209 

EnharKed Color Display .... 629 

LOGICSOFT 

Logic RGB 14' . 369 

Monochronr>e 12* 99 

NEC 



Multi-sync color 

w/swivel base 579 

PRINCETON GRAPHICS 

LM 300 559 

RGB HX-12 (690x240) 449 

RGB HX> 12E (EGA Comp.) . . 535 

RGB SR-12 569 

Amber Max 12 165 

QUADRAM 

Amberchfome 12" 149 

Enhanced Graphics 
Monitor w/swivel 479 

MULn-FUMCnOW BOARDS 

AST RESEARCH 

Six Pack Premium $299 

Six Pack Plus (384K) 209 

Rampage W/256K 275 

Rampage (AT) w/512K 349 

Advantage (128K) 399 

I/O Mini HaK Card 119 

I/O Plus II 125 

COMPUTER PERIPHERALS 

Half Pint I/O 105 

Overachiever 512K 349 

LOGICSOFT 
Logic Board (Lotus/lntel/ 
Microsoft Expar>ded 
memory specification) . $136 



Logic (AST Compatible) Multi- 
function Board w/OK . 99 

W/384K 155 



Logic (AST Compatible) AT 
Multifunction Board W/128K 
(Expandable to 20 Mb) 205 


Circle #400 on reader service card. 












overnight delivery 



16, 8 & 4 HMz Oock Speeds • 1 Mb 
AM Memory • 80386 Based CPU • One 
) Mb Hard Drive (w/controder) • One 
2 Mb Half/Height Floppy Drive 
6 Expansion Slots • Compaq 101 Key 
ibanced Keyboard • One Serial One 
iraitei • Color or Monochrome Ahrailable 
Option. 

Purchase Price: $5^9 

jase for 203 r month 


• 64aK RAM Memory • 60286 Based 
CPU • One 40 Mb Hard Drive 
(w/contfoller) • One 1.2 Mb Halt/Height 
Floppy Drive • Seven Expansion Slots 

• Compaq Keyboard • Graphics Card 

• One Parallel Port • Free 90-Day. On- 
Site Service Contract • Color or 
Monochrome ArallaUe as Option. 

• Purchase Price: $3,999 

Lease for $158 per month 


Blue Chip/ 
byHymidai 
IBM PC/XT 



vvRipanRW 

• 512K RAM Memory • 4.77 MHz 

• One 360K Half/Height Floppy Drive 

• Six Expansion Slots • Low Profile 
Keyboard • Serial/Parallel Ports • 130 
Wan Power Supply • High Resolution. 
Monochrome Dl^y Card Standard • 
Abbr. DOS 

• Purchate Price: $579 

Blue Chip Options: 


MS DOS & GW Basic $79.m Additional 360K Half/ 

Blue Chip Amber Height Floppy Drive $99.00 

Monochrome Monilor $85.00 10 Mb Hard Drive Option $^.00 

Blue Chip Green 20 Mb Hard Drive Option $409.00 

Monochrome Monhor $75.00 


100% Buiii*ln and Testing 

All systems undergo a 48-hour configuration, testing and bum-in period. We 
configure system boards, set DIP switches, format hard drives, perform memory 
diagnostics and check system with monitor. 




rXTRAXP 
/20 Mb 

I XT Compabble with speed of an AT 
t2K ot RAM Memory (Expandable to 
IK on Mother Board) • 80286 Based 
I running at 6 MHz • One 20 Mb Hard 
re • One 360K Floppy Drive • 5 
ransron Slots • ITT Keyboard • One 
lal Port • One ParaHet Prrrl • Color or 
nochrome Monhor Available as Option 
uichate Price: $1,999 

ise for 84 month 


0 Bi-County Blvd., Dept. 54321 
rmingdale. NY 11736 


Zenith Z> 181 
Laptop (Dual Floppy) 

• 640K RAM Memory • CMOS 8088 
Running at 4.77 MHz • twi 720K 35' 
Floppy Drives • Supertwisted Baddh LCD 
Screen • RGB /Monochrome Composhe 
Card • One Parallel and Serial Port 

• Clock Calendar • External Floppy Drives 
Opbonai 

• Purchan Price: $1,719 

Lease for $76 per month 


MTir/TeshaNiLaptep 
T* 1100 Phis (Dual Floppy) 

• 640K RAM Memory • CMOS 80C86 
Running at 7.1 MHz • Tm 720K 35" 
Floppy Drives • One Expansion Slot 

• TOSHIBA Keyboard • NEW Supertwist 

• LCD Display • Color Graphics/ 
Monochrome Composhe (lard • One 
Parallel and Serial Port • Clock Calendar 

• External Floppy Drives Optional. 

• Purchase Price: $1599 

Lease for $69 per month 


Toshiba 3100 Laptop 

• AT Power in a Compact Size • 640K RAM 
Memory • Intel 80286 Running at 8MHz 

• One 35 720K Floppy Drive • One 10 Mb 
Hard Drive • Gas Plasma Screen • Color/ 
Graphics/Monochmme Composhe Card 

• Parallel Port • 81 Key Keyboard 

• Purchase Price: $3,299 

Lease tor $130 per month 


Loe/csaFr 

AIM MSC INTERNATIONAL COMPANY 


To order, call our National Hotline: 

1 - 800 - 645-3491 


For Orders or Technical Assistance, 
call; (516) 249-9700 


wibrk *516 -249 -9700 SnnFrtnciico *419 -621 -4411 Boston • 917-247-9406 Chicago • 312-372-0939 Boca Raton *309 -392 -4944 Houston *713 -227 -0201 Europe *202 -93 48 94 



argest selection of peripherals 
ee overnight delivery! 


Logic (AST Compatible) 
576K Ram Board Vt Card 



w/OK 45 

W/384K 119 

W/576K 145 

Logic (AST Comp.) I/O 

Mini Half Card 105 

QUADRAM 

(>jadboard (384K) 165 

Silverboard 209 

INTEL 

Above Board (PS /AT) 

W/128K 389 

(PC) W/64K 249 

(AT)w/128K 399 

(PS) 64K 289 

(PS) 256K 399 

6087-2 Math 

Co-Processor 179 

8087-3 Math 

Co-Processor 125 

80287 Math 

Co-Processor 6MHz 199 

80287 Math 

Co-Processor 8M Hz 275 

80287 Math 

Co-Processor lOMHz ... 355 

TUtWO CARPS 

INTEL 

Inboard 366/ AT 1Mb $1597 

MAYNARD 

Surprise 105 

ORCHID 

Jet 386 Low Price Calll 

Tiny Turbo 429 

Turbo EGA 575 

WAVEMATE 

Bullet 286 Low Price Calll 

OWAPHiCS BOARDS 

AST 

Preview $239 

Six Pack Premium /EGA 

Series Low Price Calll 

ATI 

EGA Wonder Board 299 

ORCHID 

Turbo EGA 569 

HERCULES 

Monochrome 

Graphics Card 199 

Color Card 155 

Graphics Card Plus 185 

LOGtCSOFT 

Logic (Hercules Comp.) 

Color Graphics Board 89 



lie (IBM Comp.) Enhanced 
iraphics Adapter (EGA) . 2^ 


ireami 


Logic (Hercules Comp.) 

Morngraphics Board 69 

NEC 

GB1 EGA Board 369 

PARADISE SYSTEMS 

Auto Switch EGA Card 339 

Modular Graphics Card 199 

PRINCETON 

LM 300 A Driver Card 559 

QUADRAM 

E(^ Plus Graphics 339 

Pro Sync EGA 369 

STB 

Chaffeur HT 199 

EGA Plus 299 

TECMAR 

Graphics Master 475 

EGA Master 275 

VIDEO 7 

VEGA (’/i Card) 305 

VEGA Deluxe V/z Card) 369 

COaaMUMICATtOMB BOARDS 

AST 

5251-11 Plus $656 

5251-11 609 

DCA 

IRMA Board 779 


tiopmt 

EVEREX 

Evercom II $119 

Evercom 24006 Int 229 

HAYES 

Smartmodem 1200 389 

Smartmodem 1200B 
w/Smartcom II 359 




Smartmodem 2400 585 

Smartmodem 2400B 

w/Smartcom II 529 

LOGICSOFT 


Logic (Hayes Comp.) 12006 
Inter^ Modem with Mirror 
(Crosstalk Clone) Software 125 
Lo^ (Hayes Comp) 12(X) 

Baud External Modem 149 

Logic (Hayes Comp) 2400 
Baud External Modem 269 

Logic 24006 Internal Modem 
2400B w/Software 299 

PROMETHEUS 

Pro- modem 1200 229 

Pro-modem 1200B 139 

TOSHIBA 

1200B Laptop Modem 
(T1100 Plus) 299 

ZENITH 

1200B Laptop Modem 
(Z181) 299 


MOUSE IMPtlT DEVICES 


MOUSE SYSTEMS 

PC Mouse w/DR Halo 2 ... $119 

MICROSOFT 

Microsoft Mouse (Serial) .... 129 
Microsoft Mouse (Buss) 119 

SUMOE WtOTECTOItS 

TRIPPLITE 

Isobar $65 

Isobar RM 69 


KENSINGTON MICROWARE 



Masterpiece 95 

Masterpiece Plus 119 

LOGICSOFT 

Logic Spike Bar 39 

Logic Spike Block 29 

CURTIS 

Diamond 35 

Ruby 59 

NETWORK 

Power Mouse 115 

KEYBOAROS 

KEYTRONIC 

5151 (Deluxe) $169 

5151 (AT&T) 189 

LOGICSOFT 

Logic Enhanced Keyboard 99 


BerrKMjlii 10 Mb Cartdg. Tripak . 159 
Bernoulli 20 Mb Cartdg. Tripak . 255 

HARD DISK DRIVES 

MOUNTAIN COMPUTER 
Hard Drive Card (20 Mb) 
or (30 Mb) .... Low Price Call! 
PRIAM CORP. 

60 Mb Internal Hard Drive . $1389 

Innerspace ID 40 Mb 1109 

PLUS 



Hard Card 20 Mb 691 

SEAGATE 


10 Mb Vi Ht Int 37‘ 

20 Mb V4 Ht Int 401 


30 Mb Ht Int 511 

20 Mb Full Ht (AT) 561 

30 Mb Full Ht (AT) 611 

40 Mb Full Ht (AT) 731 

80 Mb Full Ht (AT) 1111 


CARTRIDGE TAPE BACK-Ui 


SYSGEN 

Image Tape Backup 

20 Mb Int S591 

Image Tape Backup 
20 Mb Ext 69 

TECMAR 

QIC 60 AT (Int) 123 

QIC 60 Ext Tape Backup ... 159 
QIC 60 Host Adapter Card ... 12 

FLOPPY DISK DRIVES 

Panasonic 360 K Ht . . . . $10 
TandonTM-100 360KF/Ht . 11 
Tandon TM-100 360 K Ht . 10 

Toshiba 360 K'/^ Ht 10 

Toshiba Ext. S2S 360 Drive . 38 

BACK UP POWER SUPPUE$ 


DATA SHIELD 

200 Wt (PC) $24 

300Wt(XT) 35 


MEMORY ETORAOE 

IOMEGA 

BerrXHJlIi Box (10 10) . . . $1999 



Bernoulli Box (20 Mb) 1649 

BerrKHjIti Box (20 -i- 20) . . . . 2399 
Bernoulli Box Plus 4199 



500 Wt (AT) 56 


800 Wt (AT) 61 

LOGICSOFT 
Logic 325 WT 

Logic 450 WT 

Logic 675 WT 

Logic 1000 WT 8- 


*0u6 to weight restrictions. Printers and Monitors and sorrw mlsc. bulk items are shipped UPS— free. All prices and policies subject to change without notice. 













■ WINDOWS APPLICATIONS 


Sending text through inTalk is also 
done from the Transfers menu. You can 
send files created in Windows Write or Mi- 
crosoft Word or imported from any other 
word processor that is capable of produc- 
ing ASCII flies. You can also write a mes- 
sage in inTalk. using the Memos menu. 
Memos gives you some basic text editing 
features but nothing fancy. There are no 
teal text formatting features. While you 
are sending a file, the symbol of a ruler on 
the status line indicates how much text al- 
ready has been sent. 

AUTOMATIC FEATURES Naturally 
you can use inTalk in an auto-answer 
mode. It will receive files from other PCs 
as long as they are using one of three proto- 
cols: inTalk. Xmodem, or Crosstalk. 

Most people tend to use a communica- 
tions package for some very repetitive op- 
erations, like checking their MCI mailbox 
every morning or sending the weekly sales 
report back to the central office. To enable 
you to automate these procedures, inTalk 
has a built-in language, called the Commu- 
nications Command Language (CCL). 
You create, edit, and execute CCL pro- 
grams from the CCL menu. These mini- 


programs can be quite complex, involving 
subroutines strung together with com- 
mands. 

Using CCL programs you can automat- 
ically have inTalk wait until a particular 
time of day or night to place a call to a re- 
mote computer, send a file, hang up. and 
then return to DOS. Such a program is not 
difficult to write: there is, in fact, an exam- 
ple of that program in the manual. You can 
also do more-complex communications 
routines automatically. For example, you 
could instruct your system to call a number 
of different remote computers in nim, at a 
set time, and automatically download dai- 
ly report files from them. 

You can also automate communica- 
tions sessions with information services, 
retrieving, for example, the latest price 
quote from Dow Jones for a particular 
stock. CCL programs can also be activated 
by using the on-screen function keys in a 
settings file. Some of the function keys al- 
ready programmed in the CompuServe file 
have Go commands that run CCL files. 
While a CCL file is being mn, it will tem- 
porarily redefine the function keys, reset- 
ting them to the original when done. 

CCL takes some time to learn, especial- 



The Windows inTalk Comtminicalions dialog has makes it easy to set .such parameters as baud 
rate, parity, and communications ports. When you're done, you click on the OK button and move 
to the next box. 


■ With you 
can send files created 
in Windows Write 
or impxjrted from any 
other word processor 
that is capable of 
producing ASCII files. 


ly if you are going to create complex com- 
munications sessions. Also, as with any 
other programming language. CCL is un- 
forgiving of seemingly minor errors in 
syntax. If a program doesn’t do what you 
expected it to. the problem probably lies in 
the way you’ve written a command. 
Sometimes the error is not easy to find, so 
you have to proofread your CCL file me- 
ticulously. With some practice, CCL can 
become fairly ea.sy to use. 

Because inTalk is designed to mn in 
Windows, you can actually mn a compli- 
cated CCL program in background while 
you are working in another application. 
However, I found that having inTalk in a 
window at the same time as another pro- 
gram dramatically slowed down pmgram 
speed. My 5 1 2K XT compatible was over- 
whelmed with inTalk and Write up at the 
same time and commuted at a snail’s 
pace — I fell like I was using an 8088 ma- 
chine again. 

Palantir says that using a 640K system, 
and perhaps an expanded memory board as 
well, would greatly improve this situation. 
The company also says that it is exploring 
some kind of learn feature that would al- 
low inTalk to record a communications 
session and then replay it whenever you 
want to do the same thing again — at least 
for some simple routines. This would save 
you the trouble of writing CCL files. But 
even without this feature, inTalk is a good 
communications program that will enable 
you to do almost anything you want. Plus, 
of course, it uses the friendly interface of 
Windows. — ^Henry Fersko-Weiss 
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■ WINDOWS APPLICATIONS 


Windows Paint 

Like Windows Write (reviewed here), 
Windows Paint comes bundled with the 
Microsoft Windows environment pro- 
gram. It is intended as a startup application 
to demonstrate the abilities of Windows. 
You won’t be able to do very sophisticated 
work, like object-oriented drawing. But 
Paint can be quite useful for basic bit-ori- 
ented manipulation of graphics images. 

Unless you’re an artist — or very pa- 
tient — you will probably work with pre- 
drawn images rather than draw your own. 
Images can be imported to Paint from al- 
most any other graphics program. Even if 
the images in question aren’t bit-mapped, 
Windows can capture a screen image in bit- 
map format and store it in the clipboard for 
transfer to Pairu's canvas. That includes 
programs like 1-2-3, Multiplan, and most 
other MS-DOS programs. 

Once you’ve imported an image, you 
can use all of Paint’s tools, patterns, and 
fonts to jazz up the image or to customize it 
for use in another file, such as Windows 
Write. Or you can just print it out. 

One of the flrst things you might want 
to do with an image in Paint is to rearrange 
it. For example, if you have a pie chart in 
which the pieces of the pie have been ex- 
ploded from the center, you may want to 
put them back together. You can do this by 


M 

BDD 


FACT FILE 


Mceoson 



Windows Paint 
Micrusofl Corp- 
1601 1 NK .Vxh Way 
Bon 970 1 7 
Redtmind. WA 9807.1 
(800)426-94(X> 

(2061 882-8080 
IJ-sl Price: $99 (bumllcO 
wilh Microsoft Windtnvs). 

RwlUircs: 320K RAM (,S 1 2K RAM is rcc- 
nmilK-lKtcd if you're going lo run UKm: than 
one applicaiion al a tinre in Mienssoft Win. 
dows), two disk drives, graphics adapter 
card. DOS 2.0 trr later. 

In .Short: Wintlosv.s Point is a bit-niap image 
pntgnun that enables you to rearrange and 
tidy up graphics images fntm other pnv 
grams. You can alsrt draw iinagcs form 
scratch. Not copy protected, 
cincer 869 UN nCADER SERVICE CARO 



Here' son example of a picture drawn in Windows Paint with script text. Options for customisation 
of graphic designs include a choice of fill patterns and types of lines represented by drawing tools 
like pen nibs and spray-paint cans. 


using the selection net to select the pieces 
and then move them to the center. Of 
course, if the pie is whole to start with, you 
can use the same method in reverse to ex- 
plode the pieces. 

There are two tools for moving objects 
around the canvas, the selection net and 
the selection rectangle. The rectangle is 
best for text or other objects that fit neatly 
into rectangles, while the net is good for 
any irregularly shaped object. 

When an object has been selected with 
either the net or the rectangle, you can also 
perform a few special-effects operations, 
such as flipping it on a horizontal or verti- 
cal axis. Other special effects are inverting 
the image — which makes the background 
black and the lines white — or tracing the 
edges — which will eliminate all filled-in 
areas leaving only the thin outline of ob- 
jects, even fill-pattern objects. The edging 
option can make objects look like mini- 
malist art. 

Once you’ve moved objects where you 
want them, you can add or change labels. 
There are two ways to approach writing in 
a Paint file. One is to write in a Windows 
Write cyr Microsoft Word file and then copy 
and paste the text into the Paint file. I 


found this method to be faster because 
writing in Paint takes a lot more time. Af- 
ter you’ve written your titles or labels, it is 
a simple cut-and-paste operation to bring 
them into Paint. 

When you have pasted text into a Peunt 
file, you can drag it around on the canvas 
to the right position. Before you click off 
the selection rectangle that is around it, 
you can also change the text to suit your 
design and layout. There are eight differ- 
ent font selections, which include Courier, 
Times Roman, Helvetica and Script. You 
can change the font size from 6 to 84 with 
23 selections in between. And then you 
can change the font style by using bold, 
outline, strikeout, underline, or italic. You 
have to be careful not to click off the selec- 
tion outline until you’re pretty sure you 
have what you want because once you do, 
those selections can’t be changed. 

If you write text in the Paint file, you 
can set up the style, font, and font size be- 
fore you begin. When you’re done, you 
can still change those selections if you do it 
before any other operation. Once you do 
something else, you can change text only 
by erasing it and starting over again. Bear 
in mind that text will not wrap around in 
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Windows Paint offers 36 fill patterns for drawings. They can be poured into a shape or spray- 
painted in. Pie charts can be exploded or their parts rearranged using the ‘ ‘selection net' ' pictured 
at the top cf the screen. 


Paint — one line at a time is all you get. 

In addition to moving objects and add- 
ing text, you put boxes or circles around 
images or add nil patterns for shading. If 
you want to tempt the artistic fates, you 
can even do some freehand — or should we 
say free-mouse — drawing. The basic 
drawing tools are the pencil and the brush. 
The pencil line is a thin line that can't be 
changed except to choose one of the grid 
selections on the option menu. No grid 
means you can draw curves with only the 
slightest serrations on the edges, whereas 
choosing the Coarse Grid option restricts 
you to straight lines about 'A inch long, 
making curves almost impossible and cer- 
tainly ungainly. 

BRUSHES AND FILL PATTERNS 

There are four different brush sizes, but the 
frnest paints a line that is still thicker than 
the pencil line. You also have a selection 
of bmsh shapes, from little boxes to circles 
or lines at various angles. In addition to us- 
ing the two drawing implements, you can 
create shapes. Your choices include line, 
rectangle, circle, oval, hexagon, triangle, 
and two types of curved lines. The shapes 
can be drawn as empty outlines or as fdled- 


in patterns. The outlines of the shapes or 
the lines can be drawn in four thicknesses. 

There are 36 different fill patterns. Nat- 
urally, one of these is black so that you can 
produce solid shapes. The patterns can be 
added to shapes later either with the fill 
tool, which pours the pattern into the 
shape, or with the air brush tool, which 
adds the pattern in little circular puffs that 
will build up to the whole fill pattern if you 
keep clicking the mouse to spray an area 
thoroughly. 

When your image is more or less com- 
plete, you can do detailed editing to clean 
up any unwanted edges or shakiness in 
your bmsh stroke. There is an eraser for 
large-scale errors, but you can't do fine 
work with it — partly because you need to 
enlarge the bits to see what you're doing 
and partly because the eraser is a little rect- 
angle and thus is a poor tool for working 
with curves. To enlarge a portion of an im- 
age or text, you point and click the pencil 
to the area you want and then use the Zoom 
In option. This blows up a small section of 
the image so you can work with the indi- 
vidual bits, which are now '/s-inch 
squares. If you place the pencil tip on a bit 
and then click, it will disappear. If you put 


the pencil tip anywhere else on the white 
canvas and click, you will produce a black 
bit. Once you've finished touching up the 
image and text you're done. The final re- 
sult can then be printed or cut and pasted 
down into another file in a Windows appli- 
cation. The disconcerting part of the pro- 
cess is that the end result still depends 
somewhat on your drawing ability and taste 
in design. No program will automatically 
improve these; for that, go to design school. 
— ^Henry Fersko- Weiss 

Windows Spell 

A spelling checker is about as basic as you 
can get. But if you're phonetically deaf, it 
can be a wonderful utility program to have. 
Windows Spell does its basic job very well. 
It comes with a 65 ,000-root- word dictio- 
nary, which produces 130,000 word 
forms, making it one of the largest soft- 
ware dictionaries around. You can also 
create user dictionaries of limitless size. 
Moreover, it has one exceptional advan- 
tage if yrxi are a dedicated Microsoft Win- 
dows user: it is the only spelling checking 
program that will mn under Windows — at 
least for the present. Because it does mn 
under Windows, you can spell-check any 
type of Windows file, from a Write file or 
Filer file, to even a Paint file. 

Getting the program to work with Win- 
dows is simply a matter of copying the files 
on the single program disk into the Wm- 
dows directory on your hard disk. Two 


yiSpACT FILE 


Wiruiow.x Spell 
Pulanlir Software 
1 2777 Jones Rd..# UK) 
Hinislon. TX 77070 
(713)955-8880 
LfetlYke: $79.95 
Ki-quiri*s: I28KRAM 
in midition to the 256K 
RAM needed to run Micwsufi Windows 
(5I2K is recommended), two disk drives, 
graphics adapter curd, 1X)S 2.0 or later. 

In Short: Windows Spell has a large dictio- 
nary and is quite fast. It is the only spelling 
checker that works with MU rosofi Window.x 
Not copy protected. 
ClW:U6S0UNREA££RSfcRNnCfcCAK[J 
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IMS-286 

10 MEGAHERTZ 

$1035 

Base System 


* Intel 80286 processor running at IOMH2. 
switch selectable to 6MHz 

• Phoenix BIOS 

* 640KB RAM expandable to IMB on 
system board 

• 1.2MBdiskettedrive 


• Dual diskette drive/ fixed disk controller 

• Enhanced, lOl'key keyboard 

• Clock-calendar with battery backup 

• 200-watt powersupply 

• Illustrated installation and 
operations manual 


• High resolution monochrome graphics adapter card 

• 12''high-resolutionnatscreendisplay 

• lntel^286runningatlOMHz 

• 6tolOMHzswitchableclockspeed 

• Phoenix BIOS 

• 640KB RAM up to 1 MB on motherboard 

• 1.2MBnoppydrive 

• Dualfloppy/harddisk controller 

• Enhanced, 101*key keyboard 

• Clock/calendar with battery back-up 

• 200 watt power supply 


* Enhanced graphics adapter video card 

* 14“ high resolution EGA color monitor 

* Intel80286runningatl0MHz 

* 6to10MHzswitchableclock speed 

* Phoenix BIOS 

* 640KB RAM up to 1 MB on motherboard 

* 1.2MB floppy drive 

* Dual tloppy/hard disk controller 

* Enhanc^, 101-key keyboard 

* Clock/calendarwith battery back-up 

* 200waltpowersuppiy 


lOMHz, 42MB <£-1 Q/l c 

MonoGraphic System. 

• lOMHz monographic system featured above, plus: 

• 42MB fast access (28ms) MiniScribe hard disk 

• SpeedStor partitioning software 


lOMMz, 42fVlB 
EGA Color Systt^.T, 

* EGAcolorsyslemfeaturedabove, plus: 

* 42MB fast access (28ms) MiniScribe hard disk 

* SpeedStorpartitioningsoftware 


10MHz,70MB 
MonoGraphic System. 

• 10MHz monographicsystemfeaturedabove, plus: 

• 70MB fast access (28ms) MiniScribe hard disk 

• SpeedStorpartitioningsoftware 


$2545 


lOMHz, 70MB 
EGA Color System. 

• EGA color system featured above, plus: 

• 70MB fast access (28ms) MiniScribe hard disk 

• SpeedStorpartitioningsoftware 


Floppy Drive 

360KB or 1 .2MB diskette drive toenhance 
your IMS- 286 

360KB.. $99 1.2MB... $109 

AT I/O Board 

Communications support: one serial and one 
parallel port. . .$75 

AT Multifunction Card 

OK expandable to 2MB, serial port, parallel 
port, game port. ..$159 

1200 Baud 
External Modem 

Autoanswer, autodial, autovoice/data 
switching. . .$125 
Modem cable. . .$25 


INTELLIGENT BUYERS shop for superior products and superior value. All of our 
products come with a one-year warranty, one year of free technical phone support, and a 
^day money-back guarantee. We do not charge you for UPS ground shipping within the 
continental United States, or for buying with your credit card. Intelligent Micro Systems is The 
Intelligent Choice. 

Ti*xiKrpsirfr«fsp/<'as<’«dd7*''«% safrslfli. Cop‘" ‘ ' 


Memory and 
Math Coprocessors 

120ns 2S6K Chips, nine chips per set. ..$35 
Intel 80287-8 math coprocessor. . $269 


IMS-88 

10 MEGAHERTZ 


$549 


Base System 

• lntel808&-lprocessorrunningall0MHz, • Floppy disk controller 

selectable to 6MHz • AT-style keyboard 

• 640KBRAM • 150-waltpowersupply 

• 360KB diskette drive • Il]ustratedinsta]lationandcf)erationsmanual 


lOMHz, 

MonoGraphic System. 


• High resolution monochrome graphics adapter card 

• 12" high-resolution, flat screen display 

• lntel8088-lprocessorrunningatl0MHz 

• 6 to lOMHzswitchable clock speed 


• 640KB RAM 


• 360KB floppy drive 

• Floppy disk controller 

• AT-style keyboard 

• ISO-watt power supply 


lOMHz, ^ 

EGA Color System. 

• Enhancedgraphicsadaptervideocard 

• 14" high-resolution, EGA color monitor 

• Intel 8088-1 processor runningatlOMHz 

• 6 to lOMHzswitchable clock speed 

• 640KB RAM 

• 360KB floppy drive 

• Floppy disk controller 

• AT-style keyboard 

• 150-wattpowersupply 


10IS4Mz, 20N1B 

MonoGraphic System. 3)J.V“r7 

• Same monographic system featured above, plus: 

• ReliableZOMBMiniS^beharddisksystem 
with Western Digital controller 


lOMHz, 20MB A AQ 

EGA Color System. 


• Sante EGA color system featured above, plus: 

• ReliableZOMBMiniScribe hard disk system with 
Western Digital controller 


lOMHz, 30MB 
MonoGraphic System. 


$1099 


• Same monographic system featured above, plus: 

• ReliabIe30MBMiiUS^beharddisksystemwith 
Western Digital RLL controller 


lOMHz, 30MB 
EGA Color System. 


$1499 


• Same EGA color system featured above, plus: 

• ReliableSOMBMiniScribeharddisksystmwith 
Westtfn Digital RLL controller 



Floppy Drive 

360KB floppy drive to enhance your 
IMS-88.. 599 


1200 Baud 
Internal Modem 

1200 Baud internal modem for 
communicatkms support. . 599 


To Order Call Toll Free: 


CIRCLE 212 ON READER SERVICE CARD 


800 - 247-3084 |MS 


For Product Information 
& InTexasCall: 

512-250-8271 





lc>.33 Bdbi'iH k Suit!' 424 Sdn Anl(>t 


Tx 7822« 


■ WINDOWS APPLICATIONS 


files, SPELL.EXE, and SPELL.LEX, 
will appear in the MS-DOS Executive 
menu. To start the program, you can either 
point and double click with a mouse, or 
simply highlight the .EXE file and hit the 
Enter key. 

As with all Windows applications, the 
work area on the screen is like a blank 
sheet of white paper (if you’re using a col- 
or monitor — and you should be). The title 
bar tells you that you're in the Spell pro- 
gram, and next to it is the name of the file. 
The menu bar has four sets of operating 
menus in addition to the usual Windows 
system menu. The system menu is the 
same for all Windows applications. It en- 
ables you to manipulate the window in 
which the program is running. If you 
choose the Icon option, the Spell window 
will vanish and the picture of a dictionary 
will appear in the icon area at the bottom of 
the screen. The same thing can be accom- 
plished by pointing at the blue area of the 
title bar with the mouse and double click- 
ing. The nice thing about turning the Spell 
program into an icon is that you can quick- 
ly reactivate it as a window, or by using a 
"hot key” combination you can invoke a 
small keyboard-entry window that will let 
you check the spelling of a word or a whole 
series of words while you're working on a 
document. 

To spell-check a file, the program uses 
look-up routines based on the morphologi- 
cal components of a word (a morpheme is 
the smallest meaningful unit of a word). It 
does not rely on prefixes and suffixes, 
which could lead to accepting combina- 
tions that aren’t words. The main dictio- 
nary in the program comes from SoftArts 
(as do the look-up and correction routines) 
and is used by Microsoft, MicroPro, 
Samna, Lifetree, Software Publishing, 
and other publishers of standalone spelling 
checkers. Besides the main dictionary, 
you can have a user dictionary as a supple- 
mentary source. The ability to create user 
dictionaries makes the program conve- 
nient if more than one person is using it be- 
cause everyone can have his own dictio- 
nary with words he has entered. The user 
dictionaries can also be tied to subject ar- 
eas, hence you could have a dictionary 
with computer terms and proper names, 
one with financial terms and names of all 
the Fortune KkX) companies, and soon. 


There is no operational advantage to 
having several user dictionaries unless one 
or more of the dictionaries gets very large. 
Then verification and correction routines 
may be speeded up by restricting the sup- 


plementary dictionary to a particular sub- 
ject area or user. 

As you spell-check a file, the program 
will highlight the words it can’t recognize, 
showing you the surrounding sentences as 



The pull-down Action menu shows your initial choices when Windows Spell has encountered a 
misspelled word. The Search function displays alternative spellings. 


IIS-DOS Executive 


I Filt fettiiws ictloB Prioritn 



vorKing narder to Uke TStf liiifprti 


approaches. This involves the use of part 
staff nurses tine to go to school if that 
k in iieekend mrk assignnents. So, instead 
ht be every third neekend^Sone of this 
happy and not over lillBIHilB the* vhich 
ti*ers cone fro* the nurses with snail 
11 tine positions. Such innen nay irark for 


1 a nore positive corporate culture— to 


The dialog box offers three choices: Accept replaces the word misspelling. Remember performs a 
global replacement, and Learn adds the word to the program’s vocabulary. 
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PROBLEM: The more experience your hard disk has, 
the harder it has to work. 


THE SOFTLOGIC SOLUTION: Disk Optimizer™ 



Your hard disk will run faster when it^ 
not chasing around after hies. 

Remember the old days when your hard 
drive was new? Remember that smooth, fast, 
slick perfbrmarKe? TTiose quick retrievals, 
rapid saves, lightning-like database sorts? 

Wsll ever since, DOS has been doing its 
best to slow your hard drive down. Not 
by slowing down the motor, but by 
breaking your hies up into pieces. 

Storing different chunks in different 
places. Data files, programs, over- 
lays and batches that started out 
in one seamless piece are now 
scattered all over. 

Loading is slower. 

Sorting is slower. 

Retrieving, backing-up. 

Everything takes longer because 
your disk has to work harder. 

Problem is, it’s something that happens so 
gradually you may not notice the difference. 
At least, not until you see the dramatic 
improvement after using Disk Optimizer. 

File fragmentation^lt's a problem 
you can see. 

\l^tch y^ur hard drive the next rime it 
reads or writes a file. Each “blip” of the LED 
means the drive-head is moving to another 
place on the disk — either to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time. I^r more time than actual reading and 
writing. What’s worse, all this head move- 
ment causes extra wear and tear that can 
shorten the life of your drive. 

Disk Optimizer — Tunes up your disk 
by cleaning up your files. 

Disk Optimizer works by finding all the 
scattered pieces of your files and putting them 


back together where they belong. Next time 
your drive reads it, there’s just one place 
to look. 

And the results are often 
^ dramatic. Reading and writing 

! times may be cut by as much as 
two thirds. Database sorts that 
used to take hundreds of head 
moves now proceed quickly and 
efficiently. And since head move- 
ment is now at an absolute mini- 
mum, your disk drive will lead 
a longer, more productive life. 

Analyze, scrutinize, optimize. 

Before you optimize, youll probably 
want to analyze. So Disk Optimizer 
shows you, in percentages, how much 
fragmentation has taken place — on the 
entire disk, in individual 
directories, or for groups of 
files you specify using global 
or wildcard names. 

Plus, there’s built-in data 
security that lets you assign 
passwords to as many files or 
file groups as you want. 

And the File Peeker oves 
you an inside look at the 
structure of files. It’s a great 
way for non-programmers to 
learn more about computers, 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 


even better than before. Not only will it 
optimize your disks in far less time than it 
used to, but it actually speeds up retrievals 
even more by letting you give priority treat- 
ment to )i)ur most used files, like programs 
and batches. 

When you think about it, it’s simple. 

Tlie longer you own yc^ur hard drive, the 
more yt>u come to depend on it. But the 
longer you wait to get Disk Optimizer, the 
less performance you’ll get. 

Use it just once and discover what thou- 
sands of satisfied PC users already know— 
$59.95* is a small price to pay to restore 
the speed and performance you count on. 

See Disk Optimizer at better computer 
dealers everywhere, or order today by call- 
ing SoftLogic Solutions at 800-272-9900 
(^3-627-9900 in NH). Or mail the cou- 
pon below. 


Get your hard disk back in 
shape— with new improved 
Version 2.0 

Hard to believe, but new 
Disk Optimizer Version 2.0 is 


4^Disk Optimizer *59’* • 




YES! Please send me _ 


. copies of Disk 


Optimizer at just $59.95* each (not copy protected). 

Name 

Company 

Address - — 


City 

Check Enclosed □ 

Card # 


State/Zip 

VISA □ MC □ 
.Exp. Date 


AMEX □ 


Sigruiture 

SoftLogic Solutions, Inc. 
One Perimeter Road 
Manchester, NH 03103 
800-272-9900 
(603-627-9900 in NH) 


ScftLogic 

SOLUTIONS 


L 


Call today :800-272-990Q, 


'ij 

'pliu $S.OO shipping and handling. 
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■ WINDOWS APPLICATIONS 


■ Since Windows Spell 
has a large dictionary and 
is fast, it’s an excellent 
utility to have if you’re 
using any Windows 
application. 


well. You have four initial choices: Ac- 
cept, which indicates that only that particu- 
lar occurrence of the word is correct; Re- 
member, whieh means the word will be 
accepted as is for the rest of the document; 
Leam, which makes the word a permanent 
addition to the user dictionary you're in; 
and Search, which locates alternative 
spellings of the word in question. In word 
searches, the program considers transposi- 
tions of letters, and phonetieally similar 
words, and it even checks for typos that 
might have occurred by hitting adjacent 
keys. For example, if you typed wirk. in- 
stead of work, the program’s correction 
routine would suggest a list of words that 
includes; work, whir, whirl, and wisk. The 
first and last of these choices would be the 
right word if you had hit a nearby key. 
Whir is a phonetic stab at the right word, 
and whirl, might have been the right 
choice considering both phonetics and the 
close proximity of the k and / keys. 

Sometimes the rationale behind the 
search choices is a mystery. For instance, 
if you misspelled correction by typing 
crreclion, a search would turn up only one 
choice; cremation. But if you misspelled 
the same word by typing corection, you 
get nine choices — the first one would be 
correction, and not one of them would be 
cremation. 

The program performs its verifications 
and correction searches very rapidly. I 
never had an uncomfortably long wait. In 
addition, by using the program iconically, 
you can spell-check very long documents 
while you're working on something else. 
The picture of the dictionary in the icon 
area flashes every time the program en- 


counters a word that it doesn't know. Then 
you just call up the Spell window and cor- 
rect it. When you are done with that word, 
the Spell window vanishes, and you are 
right back in the document you left. But, 
running the program in background like 
this is useful only if the document is quite 
large; otherwise it works too fast for you to 
get anything done between word checks. 

Once you've done a word search, you 
can either pick one of the given choices or 
type in a new choice. At this point you 
have the same options you had initially; 
Accept, Remember, or Learn. Besides 
spell-checking a document file, you can 
work within the Windows clipboard. This 
is great if you've already spell-checked a 
file and are now adding a section from an- 
other document that wasn't spell-checked. 
Instead of having to spell-check an entire 
file, you can work with just the piece that 
was cut out. 

Since Windows Spell has a large dictio- 
nary at its foundation and is fast, it's an ex- 
cellent utility to have if you're using any 
Windows application . My only question is, 

‘ ‘When is Palantir Software going to come 
out with a thesaurus'?' ' And wouldn’t it be 
nice if someone invented a grammar 
checker! — ^Henry Fersko-Weiss 

Windows Write 

Windows Write comes bundled with Mi- 
crosoft Windows to give u.sers something 
to do with Windows once it's installed. Be- 
cause it's a giveaway product, it isn’t so- 
phisticated, Nonetheless it is a good, sim- 
ple word processor that's on a par with 
PFS:Write. 

With Write you can do all the basic edit- 
ing and formatting of a text document. 
There are even a few extras: a search fea- 
ture, a change feature, and a pop-up ruler 
for measuring margins. But there’s no 
style sheet or outliner, you can’t get multi- 
ple columns, and you can’t do indexing, a 
table of contents, or footnotes. 

Most document editing can be done by 
deleting, inserting, and moving text. Write 
performs these tasks with alacrity. One of 
the reasons for this is the tremendous range 
of cursor movements that are available 
with either the mouse or the keyboard. A 
combination of the two makes for very 
swift positioning. You can move the cur- 


F A C T 


FILE 


WmfowstVrite 
Microsoft Cofp. 

16011 NE36(h Way 
Box 97017 

Redmond. WA 98009 
(800)426-9400 
(206)882-8080 
List Price: S99 (bundled 
with Microsoft Windows). 

Requires: 320K RAM (S12K is recom- 
mended if you're going to run more than one 
application at a time in Wintkms), two fli^ipy 
disk drives, gi^ihics adapter card. DOS 2.0 
or later. 

In Short: Windows Write comes bundled 
with Windows. Although H’s free, it can per- 
form a full complement of basic editing 
fixmatting prooxlures. Plus, you can import 
graphics and spreadsheet data from other 
programs. Not protected. 
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sor by pointing to any space on the screen 
and clicking with the mouse, or you can 
jump around from word to word or from 
top to bottom of the document with combi- 
nations of the Ctrl and cursor keys or Ctrl- 
Home and Ctrl-End. These same motions 
and others let you easily mark blocks of 
text to be deleted, copied, or moved. 

Because Write is designed specifically 
for Windowss you can lake advantage of 
Windows' ability to split the screen hori- 
zontally or vertically — and more than 
once, if you care to. You can look at two 
fifes at once, easily Jumping back and forth 
to work on them at nearly the same time or 
to cut and paste material between them. 
This is true even when you are working 
with a program that demands the whole 
screen, such as y-2-i does. The obvious 
Windows advantage is that you can take a 
chart or a graph or even a piece of a spread- 
sheet from a / -2-3 file and paste it down in 
a Write document. The same goes for a 
Paint file and most other MS-DOS pro- 
grams. All of the editing functions can eas- 
ily be carried out from the keyboard with- 
out using the pull-down menus. 

In a word processing application, it*s 
nice to keep your hands on the keyboard 
and your eyes on the copy. Besides the 
nrartiral advantage of woiicins this wav. it 
Just seems faster than using menus. Take 
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PROBLEM: Handling your need for more megabytes, 
without spending megabucks on a new drive. 

THE SOFTLOGIC SOLUTION: Cubit™ 



Now get up to twice the capacity from 
all your storage media. 

You know what happens. TTie more you use 
your computer, the more information you 
create. And the faster you fill up your disk. 

The 10MB drive that once seemed enor- 
mous Is now jammed with important 
files. TTiat 20MB that should have / 
lasted years is crowded in a 
matter of months. 

Of course you could keep 
buying bigger hard drives. 

Or you could get Cubit and 
get the maximum storage 
space from the drives you 
already have. 

What is Cubit? 

In brief, Cubit is an advanced software tool 
that automatically reduces the number of 
bytes required to store a file, then converts the 
file back to its original size when retrieved. 
Some prtJgrammers call this effect “data 
compression,” others, “disk expansion." Either 
way, the result Is the same. 

Here’s how it works. When Cubit com- 
presses a file, it first compares each word to its 
massive English word dictionary. Wjrds that 
match are reduced to a predetermined code of 
just one, two or three bytes each. It then saves 
the abbreviated version to disk. Decompres- 
sion works just the opposite. 

To accommodate other words and symbols, 
Cubit uses two more compression techniques. 
One assigns new, shorter codes to unusual 
words. Anc«hcr compresses according to the 
fi-equency of character strings in non-text data. 
So no matter what kind of files you create. 
Cubit ensures maximum space savings. 

Best of all, you’ll be using the same fast, 
reliable data compression techniques used 
on mainframe computers for decades. 


How much disk space will you save? 

Because the vast majority of data created 
on PC’s is standard ASCII text— letters, 

numbers and other English 
language symbt^ls— we’ve 
optimized Cubit for word 
processing and database 
files. With .these, you’ll get a 
minimum of 50% expansion on 
up to a full 100% or more. 

At the same time, you can 
expect a significant 30% to 
50% improvement with 
other kinds of data. Including 
spreadsheet files, program code, 
graph and image files, even binary 
data. 

And Cubit works just as well 
with floppies and tape cassettes as it 
does with hard disk drives. 

Run Cubit where you want, 
when you want. 

Maybe youll want to use Cubit 
for all your files, or maybe just 
some. So Cubit lets you specify 
exactly which files to work on 
and which ones to leave alone. 

In RAM resident mode. 

Cubit works quickly and 
invisibly, compressing and 
decompressing right from 
within any program you run. 

Or use Cubit’s ptwerful file 
management mode. It supports 
wild-card and global file names, 
and addresses sub-directories 
up to thirty levels deep. 


Save time and money, as well 
as disk space. 

A compressed file Is a smaller 
file. So with Cubit, back-up>s 
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take less time, as well as less .space. And 
communicating compre.ssed files means 
significant savings on phone line charges. 

Any way you liH)k at it, Cubit will pay 
for itself in no time. 

So why buy a bigger drive 
when you can have smaller files? 

Cubit is already saving time, tmuble 
and money for thousands of PC users 
nationwide -by giving them up to twice 
the storage capacity from all their mag- 
netic media. And alt for just $49.95* - a 
mere fraction of the cost and blather that 
come with a bigger hard drive. 

Lwk for Cubit at better computer deal- 
ers everywhere. Or order fn>m ^)ftLogic 
Solutions by calling 800-272-9900 (603- 
627-9900 in NH). Or mail the coupon 

below’. 


^ Cubit $49.^5* 

YES! Please send me copies of Cubit at 

just $49.95’ each (not copy protected). 


Name 






Check Enclosed □ 

VISA □ MC □ AMEX □ 



Signature 



ScfftL>gic Solutions, Inc. 
One Perimeter Road 
Manchester, NH 03103 
800-272-9900 
(603-627-9900 in NH) 


ScttLqgk: 

SOLUTIONS 


Call today:800-272-9900 


*plu!< $5.00 shipping and handling. 


■ WINDOWS APPLICATIONS 


cutting and pasting as an example. Once 
you’ve marked the text to be cut, all you do 
is press the F2 key. To paste that text back 
in the document, you position the cursor 
where you want it to start and simply press 


the Ins key. The Ins key is also used for 
copying text. The same operations could 
have been accomplished — but more slow- 
ly — by using the Edit menu and highlight- 
ing the Cut, Paste and Copy commands. 


WHEN TO MOUSE Talking about 
speed and the best way to perform editing 
operations brings us to a consideration of 
the mouse. You can, of course, position 
the cuisor and mark text with the mouse; 
and sometimes marking with the mouse is 
faster than with the keyboard — when 
marking a long paragraph, for example. 
But if you’re typing a report, taking your 
hands off the keyboard to reach for the 
mouse can slow you down. You have to 
reposition yourself to start up again. 

If you choose the mouse for marking, 
you may find it more convenient to use it 
for the whole operation. However, cutting 
and pasting are much faster when done 
from the keyboard, while repositioning the 
cursor is often faster with the mouse. 

In the end you will probably find some 
combination of the keyboard and the 
mouse that suits you best. Neither is better 
on its own. I found that for on-the-fly edit- 
ing I like to use the keyboard alone. If I’m 
editing a document after it’s done, I tend to 
rely on the mouse more and use the key- 
board for just those operations it’s clearly 
better at — like deleting and inserting text. 
Large document changes and formatting 
are usually done better with the mouse. 

Some of the formatting commands are 
activated from dialog boxes that pop up on 
the screen. It’s much easier to use the 
mouse with these commands because you 
get used to where they will appear and you 
can position the mouse arrow to anticipate 
the spot you need to click on, saving time. 

As easy as the mouse may make some 
operations, you can still use Write without 
one. I worked from Just the keyboard for 
weeks before I got a mouse and never 
missed it. As a matter of fact, for those of 
us accustomed to the keyboard as an inter- 
face device, skimming along the surface of 
text by sliding a mouse across a 9- by VA- 
inch metal board can be very awkward. 

COMMANDS AND FORMATTING 

One of the nicer extras in Write is the 
Change command. It sits under the Search 
menu heading. If you have to find and 
change a word (such as the name of a per- 
son or company) in many places in a docu- 
ment, this command is very handy. When 
you select from the menu, you get a dialog 
box in which you enter the word to find 
and what to change it to. Within the same 



This Windows Write file has text marked to be moved and the pull-down Edit menu showing the 
Cut and Copy options. Editing tasks are accomplished quickly and smoothly. 
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Shown here is the Windows Write pull-down character menu with the Underline option highlighted. 
The character menu cffers different type styles and sizes that can be combined in a document. 
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Easier Than Pie 

Introducing Windows GRAPH: Now the most powerful 
business charting program is also the easiest to use. 


C hoosing a charting package for 
your business used to be a com- 
promise. Software either required 
a degree in mathematics or 
lacked the features to get the 
job done. But now, with Win- 
dows GRAPH, your ideas 
are no longer pie in the sky. 

With Windows GRAPH, you 
can create charts and graphs 
with the click of a button. 

Create area, bar, column, line, 
pie. exploded pie. scatter, 
combination, and table graphs. 

Enter data directly into GRAPH'S 
worksheet or turn spreadsheet data 
into stunning two- and three-dimen.sional 
color graphics. And GRAPH is so powerful that 
you can create an unlimited variety of charts and an 
unlimited number of charts per page. Then you can combine 
and enhance them using GRAPH’S free-form drawing and text 
capabilities. The result: clear, crisp, accurate graphs. 

Windows GRAPH is unprecedented in power and ease. Novice 
users can begin immediately loading data from existing spread- 
sheets such as 1-2-3, Multiplan, and Visicalc, and selecting 
default chart types from menus. Experienced users can exercise 
complete interactive control over customization and layout of 
charts, drawings, and text. 

And with Windows GRAPH, you can create advanced scientific 
and business graphs such as log-log and semi-log variations, as 
well as linear, exponential, and logarithmic regressions. Even 
**hot-link” your graphs to another application for instant access 
to real-time data. 


Windows GRAPH is compatible with 
Microsoft Windows, so you can 
lake advantage of "state of the 
art” hardware and other 
Windows-compatible appli- 
cations, such as Aldus' 
PageMaker, Microsoft 
Windows Write, Micro- 
grafx In*a*Vision, and 
Windows DRAW. 

Micrografx is a proven 
innovator of PC-based 
graphics products. We are 
dedicated to developing the 
best software products available, 
putting the latest technology at your 
Tingertips. And Micrografx' award-winning 
software product.s always put the customer first, 
combining what the critics call "the most powerful” 
and "the easiest to use” graphics products on the market. 

The complete family of Micrografx products: Windows DRAW, 
rated as the best free-form graphics program; ln*a*Vision. a 
powerful yet easy-to-use CAD system; Windows ClipArt, a 
collection of 1000-plus handcrafted artistic images; and Windows 
CONVERT, a graphics conversion utility for AutoCAD and other 
programs. 

For additional information about putting Windows GRAPH, or 
any Micrografx product, to work for you. call your local author- 
ized dealer, or contact Micrografx. toll-fiee, at 1-800-272-DRAW 
(in Texas, call 214-234-1769; Telex: 650309-3890) or write to 
Micrografx, Inc., 1820 North Greenville Ave., Richardson, Texas 
75081. Order today and watch your (and our) competition 
scramble for a piece of the pie. 



MICROGRAFX 




The Picture of Success 



Windows GRAPH is compatible with 
Windows DRAW and Windows ClipArt. 


Windows GRAPH gives users complete 
control over every aspect of a graph. 


Tltr Ulowmf bawf « irwleiiMrlL Rfamte. locludoif R^wred wid unra^Mered indeirurki. fw <he cotnfinics bled. ItMeVoMMi. Windotn Cbp\it. Windowi CONVERT. WIndowt DRAW, Window GRAPH, Microfnfx. Inc.: Pn^Maker. Aldus 
CorRomion: Microsofi Wtndowv Window Wnte. MuUipIsn, Micrasofi Corpofaiion; AutoCAD. Auiodetk. Inc : I-2.]. Vjucalc. Lmib Devtlopmem Corparation • |«I7 Mkra^afv Inc. 
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Call Toll Free 1-800-328-5727, Extension 8812 
In Minnesota Caii 1-800-742-5685, Extension 8812 


Project data beyond the limits 
of 'Our computer screen 

Your personal computer images can now be shared by 
projecting them onto a wall or screen. 


Until now, the only effective way to share computer data with a room full of 
interested people was to use an expensive large screen CRT. Now, with your 
personal computer, a standard overhead projector and a Telex MagnaB;^e" 
Electronic Imager your data is no longer confined to the few square inches 
of a display screen. 


The MagnaByte system consists of a translucent LCD “palette”* which fits 
on the top of an overhead projector, an interface card to insert into the per- 
sonal computer and a remote control. The MagnaByte system does not re- 
quire any additional hardware or software investment to operate. Just turn on 
your computer, focus the overhead projector and you're ready to present. It's 
compatible with IBM's PC/XT/AT. the Apple II family including the GS series 
and systems compatible with IBM such as Telex's Intelligent Workstations. 
MaonaByte comes complete with a program created in English. German. French 
and Spanish designed to help you easHy capture and assemble PC information 
onto your own presentation disc. 


For more Information and the name of a dealer near you. phone or write to: 
Telex Communications. Inc.. 

9600 Aldrich Ave. So. 

Minneapolis, MN 56420 


msi 




r 


;1 


■V'-/ 


• Palette pnctng 
starts at under 
S900 (USA) 
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■ WINDOWS 


dialog box you can choose the Change All 
command, which will automatically find 
and change every occurrence of the word. 

When it comes to formatting. Write of- 
fers you a number of choiees in fonts and 
font sizes. The fonts provided with Win- 
dows are Courier, Helvetica, and Times 
Roman. Courier is a fixed-space font; the 
other two are proportional-space fonts. 
The complete font selection depends on 
the printer you have. If you’re using a La- 
serjet printer, for example, you get what- 
ever fonts come with it. However, some 
printer fonts do not have screen equiva- 
lents, so they share one. 

Write lets you put headers and footers 
on every page of a document, but you will 
not see them until the doeument is printed. 
You can control the distance the header or 
footer is from the top or bottom of the page 
and decide if it's to start on the first page. 
Other formatting options are setting tabs — 
if you have a mouse this can be done with 
the pop-up ruler — and setting the left, 
right, top. and bottom margins. You can 
also automatically indent paragraphs, 
change the line spacing, center the text, or 
justify it (left, right, or both). 

One of the nicest features of Write is 
really endemic to Windows. That is the 
ability to import graphics or spreadsheets 
from another program. For example, if 
you want a bar chart you've created in 
1-2-3, you would run the program, get the 
chart up on the screen, and then press Alt- 
PrtSc. The whole image will be saved and 
inverted from white on black to black on 
white. When you go to your Write file, you 
just press paste and there it is. 

Write may be basie, but if you don’t 
need to do fancy word processing it may be 
all you really need. In combination with 
Windows Paint, another Windows freebie, 
you can even create reports with graphics 
and text styling. 

Sometimes old sayings can be wrong: 
in this case, you get a lot more than you 
pay for. — Henry Fersko-Weiss 


Henry Fersko-Weiss is a writer based in 
New York City. Bill Machrone is editor of 
PC Magazine. Charles Peizold is a con- 
tributing editor of PC Magazine. B. G. 
Waldnuin is a systems consultant based in 
Gloucester, Massachusetts. William G. 
Wong is director, PC Labs. 
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PALANTIR. 

For a Better Look at Microsoft^ Windows 



Maximize Your Microsoft Windows. Maximize Your Office. 
With Palantir Software. 



Spell 


l-or IBM* and t.ompaq* ('•ndngi Computer} 



WlNIX-WsI 




Windows InTalk 

Desktop Communications 


For IBM and Compaq Paraonat Computen 


1 

WINDOWS FILER 

■ 

SPECIAL OFFER 


Palantir unveils 
the most complete 
series of office 
software to make 
the most of your 
Microsoft Windows 
at: 

The Microsoft/Aldus 
Windows/PageMaker 
Desktop Publishing 
Event. 

June 16. 17 in 
New York City 

June 23. 24 in 
Los Angeles 

■ WINDOWS WORD 
PROCESSING 

■ WINDOWS 
SPREADSHEET 

■ WINDOWS 
PAINT/GRAPHICS 
AND MORE 


■ Make. save, arxl file a file fast 

■ Store pictures with text, cut and paste 

■ Create a report, print while you enter 

■ Read and write dBASE files 


Receive Microsoft Windows, a ttxruse and 
Spell at HALF PRICE when you purchase 
Palantir's Windows inTalk and Windows Filer. 
Call 1-800-368-3797 for information. 


WINDOWS SPELL 


■ Spell check text while you edit another 

■ Quick check a word while typing 

■ Check engineenng drawings, slides, charts 
and graphics 


WINDOWS inTALK 


■ Talk to mainframes, minis and PC's 

■ Send receive graphics and reports across 
the hall or around the world 

■ Connect to any information service or 
bulletin board 



MKnMoRaairaOernariiolMicrosonCofpocalnn.dBaM«alrad*mwl(a(Astiton-Tste. mTaks a trademark otPatantMSoPwaiv.PaUnaraatradsmarKolPataniNSonwar* 
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Introducing 

the Hercules InColor Card. 

It runs more software at a higher resolution 
than any other color graphics card. 


T he Hercules* InColor* Card offers 
everything you’d expect from a 
high resolution color graphics card 
from Hercules — and more. 

CompaiMity: The InColor Card is 
compatible with the thousands of pro- 
grams that run on our monochrome 
cards. 

Color: The InColor Card gives color 
capability to Hercules-compatible 
software like 1-2-3* and AutoCAD.* 
Resolvtion: The InColor Card’s resolu- 
tion of 720x348 is the highest of any 
widely supported standard 
RamFonL- The InColor Card has our 
unique RamFont mode — in color. 

Better graphics. 

Hercules is known for bringing high 



The InColor Card ’s RamFont mode gives Lotus 1-2-S 
a popmp graphics window and lets you view nearly 
twice as much spreadsheet data— all in full color. 


resolution monochrome text and 
graphics to programs like 1-2-3* and 
AutoCADr 

Now the InColor Card gives you 
the same high resolution 720x348 
graphics in up to 16 colors using an 
IBM* Enhanced Color Display, multi- 
sync monitor, or equivalent 

That’s the highest resolution of any 
widely supported graphics standard 

And no other color graphics card 
allows you to move back and forth 
between color and monochrome sys- 
tems wiihcmt changing drivers. 

Runs more software. 

All Hercules-compatible text, 
graphics and RamFont software runs 
on the InColor Card in black and 
white, or at least two colors. 

And many popular programs like 
1-2-3, Symphonjf AutoC^^ and 
Microsoft* Windows that use graphics 
or RamFont, run in full color. 

More powerful RamFont. 

RamFont is a new mode developed 
by Hercules that gives your software 
the ability to display multiple fonts at 
lightning fast speeds. 

RamFont transforms advanced 
word processors like Microsoft Word 
from slow to text-mode fast 

'Ifechnical word processors like 
Lotus Manuscript™ use RamFont 



to display onscreen the text you want 
to print 

Even 1-2-3 uses RamFont to almost 
double the size of the spreadsheet 
picture. 

And now, with the InColor Card, 
you get an enhanced RamFont with 
3,072 programmable characters in up 
to 16 colors. 

All the way up to 12,288 characters 
in four colors. 

With the InColor Card’s RamFont 
no program should run out of speed, 
color or fonts ever again. 



AutoCAD gets the same high resolution 720x3It8 
graphics as ourjamous monochrome cards— only 
now in full color on an IBM Enhanced Color 
Display. 


What the InColor Card 
could mean to your company. 

The InColor Card allows you to run 
a program in color, and then move to a 
Hercules Graphics Card Plus and run 
the same program in monochrome. 

Without changing drivers. 

Compatibility between the InColor 
Card and our monochrome card allows 
you to network aroimd one standard — 
Hercules. At last your PCs will have 
compatible grapWcs, in color or mono- 
chroma 

Remember, only the InColor Card 


Features of the Hercules InColor Card 

• Hi-res text with 9x14 character size in up 
to 16 colors with attributes 

• 720x348 Hercules graphics in 16 colors 
selected from 64 color palette 

• Special RamFont mode displays 3,072 pro- 
grammable characters in 16 colors with 
attributes, up to 12,288 characters in 4 colors 

• Runs Hercules-compatible graphics soft- 
ware in b&w or any two background colors 

• Designed for use with the IBM Enhanced 
Color Display, multisync monitors, or 
equivalents 

• Software diskette includes font editor, 
sample fonts, and Hercules utilities 

• Parallel printer port 

• Two year warranty 


has color-to-monochrome 
compatibility, high resolu- 
tion text and graphics, 
and the power of color 
RamFont 

CaU 1-800-532-0600, or 
1-800-323-0601 in Canada, 
Ext 504 to find out more 
on how the Hercules 
InColor Card can 
improve your software. 



The New Hercules InColor Card. 


Hemilea ComputerlMinology, 2650 Ninth St, Berkeley. CA 94710 Ph;4I5544>60001^lex:7M063F^:41654II4621 Trsdenuu-ke/Owner Hercules, InColor, RwnFonl/Hercules; Lulus, I-2-3, 
Symphony, Manuscripl/Lotuit; Hkrosofl/MicrDMft; AutoCAD/ AutoDesk; 1 BM/IBM 
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To Over 30,000 Installations, 
MultiLinr MEANS Multi-User. 


At over 30,000 sites, as many as one-quarter of a million 
users tap into the power of MultiLink' Advanced everyday. 

Since 1983, they've come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business, MultiLink' has provided a cost-effective 
multi-user solution that's available from no one else. 

MultiLink' Means Cost-Effective Timesharing 
on a PC. MultiLink' Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight in- 
expensive terminals can be connected to a single non- 
dedicated IBM PC, XT, AT or 100% compatible using 
standard RS-232 ports. Each terminal effectively emu- 
lates a PC having up to 512K RAM. 

PC-Shadow " Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis- 
play. and serial port. In addition, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running our terminal emulation software. 


MultiLink' Means PC-DOS Compatibility with a 
Sottware-OrivBn System. Lotus 1-2-3, Symphony. 
WordStar. dBASE III. & Multimate are just a sampling 
of the wide variety of PC-DOS software that’s fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that are written for IBM's 
Token Ring will run on our multi-user system, as well. 

MultiLink' Means Multi-User to Leading 
Computer Publications. Whether you read PC Magazine, 
"MultiLink' Advanced delivers on... convenience, speed, 
and flexibility,” or InfoWorld, "If you want a low-cost 
multiuser system with up to eight terminals. MultiLink ‘ 
Advanced is worth a serious look!’ it becomes clear that 
MultiLink' Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink' Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Call The Software Link TODAY for complete 
information and the authorized dealer nearest you. 
MultiLink' Advanced is $595 and comes with a 
money-back guarantee. 


MultiLink IS a registered trademark ol 
The Software Link MulliLirtk* Advancec 
& F^-Shadow ' are trademarks ol The 
Software Link 18M PC. XT. AT. PC-OOS. 

Token Ring, & NETBIOS are trademarks of 
IBMCorp WordStar. dBASE III Multimate 
Lotus t-2-3 & Symphony are trademarks of 
MicroPro. AshtonTate Muttimaie Irtiemationai. 
& Lotus Oeveioptneni Corp . respectivety 


D!ifl(a[KiDyDii[k‘ 



the software link 


3577 Parkway Lane. Atlanta, Georgia 30092 Telex 4996147 SWLINK FAX 404/263-6474 


For the deaiar nearest you. CALLi 800/451*LINK In Georgia: 404/448-LtNK 


OEM/lnt’l Sales: 404/263-1006 Resellers/VARs: 404/448-5465 
Dealer Inquiries Invited 





■ CONNECTIVITY: A CONTINUING SERIES ■ 


lustered 
CPUs — diskless workstations 
that are smaller, cheaper, qui- 
eter, and cooler than even the 
LANstation — combine the 
equipment-sharing capabili- 
ties of a typical media-sharing 
LAN with the physical securi- 
ty and centralized economies 
of a minicomputer. More- 
over, each user in the clus- 
tered CPU system has a dedi- 
cated PC’s processor and 
memory. One of the three 
clustered CPU systems we re- 
view here — the Plus4, from 
Alloy Computer Products, the 
Dimension 300, from North- 
Star Computers, and the OA- 
Link, from Our Business Ma- 
chines — may make your 
group’s workload easier to 
handle. 

In the last issue we intro- 
duced the category of diskless 
workstations and reviewed 
six that supply full-scale com- 
puting power in a small pack- 



MAKING 

CONNECnONS 

Clustered 

CPU 

Systems 


Dedicated and powerful like a PC, 
media-sharing like a LAN, 
secure and economical like a mini, 
the clustered CPU system is also 
easy to use, small, quiet, and 
relatively low-cost. 


FRANK J. DERFLER, JR. , 
AND ROBERTO RIVERA 


age on each person’s desk. 
The LANstations include a 
CPU, RAM, video interface, 
and some I/O ports in a cabi- 
net that tucks comfortably un- 
der the monitor without rais- 
ing it more than a few inches. 
This kind of station has the 
advantages of smaller size, 
less heat, less noLse, and im- 
proved security over a stan- 
dard PC with disk drives. 
Most LANstations also have 
lower prices than comparably 
equipped PCs and ATs. 

The clustered CPU sys- 
tem, another type of diskless 
workstation, improves on 
even the LANstation in the ar- 
eas of size, noise, heat, and 
cost. 

The clu.stered CPU system 
gathers special CPU/ 
RAM/video cards together 
into a single cabinet. Each 
card offers complete dedicat- 
ed PC services to its worksta- 
tion — but without bringing its 
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■ CLUSTERED CPU SYSTEMS 


■ The monitors and 
keyboards for clustered 
CPU systems are small, 
noiseless, ergonomically 
correct, and relatively 
inexpensive. 


heat, fan noise, or power supply require- 
ments to the workstation’s location. 

The same cabinet that holds the CPU 
cards may hold shared hard disk drives and 
I/O ports, or a nearby AT attached through 
a cable that extends the AT’s data bus may 
supply those peripherals. One important 
caveat: if the shared power supply or 
shared hard disk drive fails in a clustered 
CPU system, everyone on the system loses 
all of his computing power. 

Keyboards and monitors for the clus- 
tered CPU systems are located on the 
desks of individual users. Some worksta- 
tions for certain brands of clustered CPU 
systems consist of standard PC keyboards 
and display monitors, but other manufac- 
turers’ workstations are specialized termi- 
nal devices. Each workstation is connected 
to a CPU card through one of several dif- 
ferent cable arrangements. 

The monitors and keyboards for clus- 
tered CPU systems are small, noiseless, 
ergonomically correct, and relatively inex- 
pensive. Usually you can attach a printer 
or a modem to the workstation for local 
printing and communications. 

Clustered CPU systems may mn stan- 
dard networking programs such as No- 
vell’s NetWare. The performance of these 
systems equals or surpasses that of tradi- 
tional media-sharing LANs. In some 
cases, the cluster can be a part of a larger 
LAN using popular network cards, rang- 
ing from AT&T’s StarLAN to 3Com’s 
EtherLink and IBM’s Token-Ring, 

If you are expanding an existing net- 
work or automating a work group for the 
first time, clustered CPU systems can be 
an integrated solution with many advan- 


tages over a grouping of standalone or 
networked PCs. Although the shared sys- 
tems have a couple of common points 
where an equipment failure could have an 
impact on the total network, the same limi- 
tations apply to minicomputers, and the 
threat of these problems hasn’t limited the 
use of minis. If you’re expanding or inte- 
grating work group computing, you’ll 
want to consider clustered CPU systems 
seriously. 

ALLOY COMPUTER 
PRODUCTS INC, 

Alloy Plus4 

The Alloy Plus4 brings four specialized 
PC-Slave cards together into a cabinet 
about the size and shape of a four-slice 
toaster. Like a toaster, this system is hot- 
— not in terms of degrees Faluenheit, but 
in terms of performance and flexibility. 

The Alloy Plus4 that we tested is a five- 
terminal clustered CPU system with the 
capability for expansion to 16 terminals. 
Each of its remote workstations is an inte- 
grated device that comes with a tilt/swivel 
screen, a separate keyboard, and an RS- 
232C connection back to the dedicated 
CPU in the cluster. 

Alloy Computer Products’ Plus4 sys- 
tem consists of the workstation monitor 
and keyboard, the PC-Slave/16 cards, a 
cabinet for the PC-Slave/ 16 cards, and a 
connection to a host computer acting as the 
server. Individual PC-Slave/ 16 cards can 
also be added into open slots in the server. 
Each PC-Slave/ 1 6 card is the equivalent of 
a complete PC with its own NEC V20 pro- 
cessor running at 8 MHz, 1 megabyte of 
RAM (640K bytes available to DOS), a 
video adapter for either a color/graphics or 
monochrome display, and two serial ports. 

One serial port is used to connect the 
Alloy Plus4 workstation to the PC-Slave 
card, and the other port is used as a stan- 
dard PC serial port, addressed as COM2. 
The ports have different connectors 
(COM2 is a standard DB-25), so they can’t 
be easily confused. 

You can start the system by installing 
one or two PC-Slave cards directly in the 
server. When more capacity is needed, 
you can add the Plus4 cabinet. Several 
Plus4 cabinets can be connected into the 
server’s bus to create a cluster of clusters. 


This flexibility to start small and increase 
in reasonable steps can be valuable to a 
growing business. 

Since Alloy is well known in the tape 
backup business, it isn’t surprising that the 
Plus4 cabinet includes a ca.ssette tape unit 
able to back up the server’s hard disk 
drive. The 40-megabyte tape system uses 
DC-2000 mini data cartridges and is com- 
patible with Novell and MS-DOS 
networking software. This backup cabinet 
also includes the connections to the serv- 
er’s data bus. 

You must place the Plus4 within a few 
feet of the AT-type computer acting as the 
system server. A heavy cable goes from 
the Plus4 cabinet to a card in an expansion 
slot in the server. The server’s hard and 
floppy disk drives and I/O ports are shared 
by the CPUs in the Plus4 cabinet, the serv- 
er’s CPU, and any other workstations in 
the system, such as additional PC-Slave 
cards in the server’s bus. As is the case 
with any network server, the teal factors 
that determine the response time of the net- 
work, as well as the number of worksta- 
tions that the server can support, ate the 
applications being run and how the stations 
ate used. 

Alloy markets a keyboard and monitor 



.\IIny Plus4 

Alloy Computer PnxlucLs Irw. 

KX) Pennsylvunia Ave. 

Framingham. MA0170I 
(617) 875*6100 

List Price: $5,495. including fourPC- 
Slavc/ 1 6 cards with i Mbyte RAM and two 
serial ports each. K.'HI 1h>si interface card, 
internal APT 40-Mbyte tape backup unit, 
cabinet for PC-Slavc' 16 cards, cabling, and 
Skiftware; monochrome text fm>niUK aitd key- 
board. $795; nHimK’lmimc^graphics nwnitor 
and keybixird. $995. 

In Short: A fast, flexible five-terminal clus- 
tered CPU system with the capability ftn- ex- 
pansion to 16 terminals; each of the remote 
workstations is an integrated device with a 
lilt/swivel screen, separate keyboard, and 
RS-232C connection back to the dedicated 
CPU in the cluster. The system runs under 
NorthStar's NTNX. Micnisofi’s MS-Nef, or 
Novell's Adx'wtced NetWare . 
q^cE 982 on RfcAOER SERVICE CARO 
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The Alloy Plus4 system consists of (I } the w'orkstation, which is an RS-232C terminal. (2)the PC- 
Slave/ 16 CPU cards, (3) a cabinet for these cards, and a data bus connection to an 8086180286 
computer acting as the sen’er. The cabinet holding the CPU cards also includes a 40-megabyte 
tape backup unit that uses DC-2000 minicartridges. The workstation uses a serial port to connect 
to the PC -Slave card using RS-232C cables. You can connect one Ux al printer to each terminal 
and shared printers to the serxer. The system runs under (4) Alloy's NWX operating system, 
Novell’s Advanced NetWare, or software using MS-Net m(xlules. 


Alloy Plus4 System Topology 


(Media: RS'232C Cable) 


RSZ32C 


ALLOY PLUS4 
CABINET 


• Bus 
liilirfict 
card 

• BOSS B0286 
server 


ttmiHial 


OttahMi 


NECVZO 


CPU cards 


• Tape 


RtyBMrd 


lackup 


SharH 

prteter 


system designed for use with the Plus4. but 
many alternatives are available. The Alloy 
video card and software can support a vari- 
ety of RS-232C-connected terminals, 
such as the DEC VT-IOO/200 series, but if 
you are going to run standard PC graphics 
software, you should use a monitor that 
emulates the PC's screen. 

The Plus4 workstation comes with a 
monochrome display. The monochrome 
monitor does not support high-resolution 
graphics, but it does display all the PC vid- 
eo attributes, including the extended PC 
character set. 

The monitor supports the operation of 
printers at the local workstation since it in- 
cludes a port for a local serial printer. 

The Alloy monitor is smaller than IBM 
equivalents, and is particularly attractive 
because of its sleek styling and small size. 
The workstation uses a PC-XT-type key- 
board. 

SOFTWARE You can run Novell’s Ad- 
vanced NetWare with the Plus4 system, 
but Alloy offers the alternative of a net- 
work operating system, called NTNX, 
which works with DOS 3. 1 or 3.2. NTNX 
follows standard DOS 3.x practices for file 
and record locking. Database management 
and other applications programs written 
for Novell's NetWare or for MS-Net sys- 
tems. such as IBM’s PC Local Area Net- 
work Program, run under NTNX without 
modification. 

Together, DOS and NTNX take up ap- 
proximately I42K bytes of memory in the 
host system. The computer chosen to be a 
host for the Plus4 should be in the AT class 
of computers with a hard disk and 640K 
bytes of RAM. 

NTNX doesn’t make use of the protect- 
ed mode of operation as Novell’s NetWare 
does, but it speeds up operation of the sys- 
tem in several ways. NTNX sets up a small 
buffer in DOS to help move data to and 
from the hard disk, but it also has the inter- 
esting ability to gather “spare” memory 
from the PC-Slave/ 16 cards to form a 
memory pool for disk caching and a RAM- 
disk. The NTNX configuration program al- 
lows the system administrator to allocate 
the memory on each card that MS-DOS 
can’t reach (above 640K bytes) to the 
RAMdisk or cache. The pooled RAMdisk 
on the server is available to all users as a 
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TTij| The Connectivity Decision Guide 


File exchange 
on^? 


i Oith exchange 

• Patch box 

• OataPSX 

• Digital P6X 


Hie exchange^ 


• Patch box 

• Data PBX 

• Digital PBX 


Heavy data load? 


/ Laroe \ 
inveatmenl 
in DOS-based 


This chart is designed to help you select from among the many information- 
transfer and resource-sharing alternatives. As you can see on the chart, if all 
you really need to do is exchar>ge files or share printers, then you s^ld 
consider devices such as PBXs and patch bo>«s. If your organization has not 
already invested heavily in PCs or DOS programs, then a minicomputer might 
meet your needs more ecorK>mically. But if you want many users to share data 
files simultaneously under DOS, a LAN m^ be the best alternative. 0rx:8 
you've decided on a LAN, the ne^ for station-to-station resource sharing and 
other factors will jnfluer>ce your network purchasing decision. 

Because manufacturers include many different features in ttieir networks, 
some products will not fit neatly into one decision box in this guide. Mxj'il also 
find that the lack of differentiation between LANs is becoming as large a problem 
in the LAN industry as the lack of standards was 2 years ago. But overlapping 
features and technical similarity between networks are good news for potential 
buyers. They will let you concentrate on more-traditional factors such as dealer 
support and price instead of on more-technical considerations. 


Reviews origi naily appeared in PC Magazine: 

• Vol.5No.21 •Vol.SNo.22 •V 0 I. 6 N 0 .I •V 0 I. 6 N 0.2 •Vol.6No.3 
AV 0 I. 6 N 0.4 AVoi.SNo.e AV 0 I. 6 N 0.7 AV 0 I. 6 N 0 .IO 


Corvus Diskless PC Workstation 
Kimtron Satellite Diskless PC/hiteHigent Workstation 
NCR 3390 Workstation 
Pure Data LANmark Network Workstation 
Raotre PC AT-Compatibte Diskless Workstation 
3Com3Statlon 
Alloy Plus4 

NorthStar Dimension 300 
Our Business MacMnes’OA-Unk 


Workstation 
size and security 
V important? j 


• Investigate using 
minicomputers 


' Peer-to-peer ' 
resource sharing 
s. important? ^ 


• IBM Corp.'s Ibken-Ring M 


Need more than 
RS-232 provides? 


Use installed ^ 
telephone wiring? 


• • AT&T infor ma tion Systems' StarLAN 
• Fox Research's 10-NET 
A Invisible Software’s Invisible Network 


• Zero-slot LANs 


• Gateway Communications' G/NET • 1bltgra» Technologies Corp.'s LanCourfer 
• NoveU's NetWare/S-Net A Orchid Ibchnology’s PCnot 

• Protoon's ProNET-IO A 3Com Corp.’s lokan-Ring 

• Standard Mi cros yste ms Corp.'s ARCnet A 3Com Corp.'s Ethernet 

• lOias tnstnimeirts' Business-Pro LAN Server 
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Quick Zipper. 



Welcome to the fast lane. Where you run your business. And where we run 
our new TVi Printer/4000. Very, very quickly. 


The TViPrinter/4000 is really three dot matrix printers in one: providing 
eye-opening data processing at 400 cps, corporate letter quality at 87.5 cps, 
and variable high-resolution graphics speeds for business graphics and bar 
codes. All at a variety of character pitches and densities. 


Which means that you can’t run your business, or any other compatible 
printer for that matter, in any faster lane than our TViPrinter/AOOO. 


In addition to its sheer speed, the TVi Printer/4000 passes with ease the 
performance of printers that IBM, Apple and DEC drive with their 
computers. Improvements in important areas, like paper handling, font 
selection and quick-shift mode selection. And reliability. 

The TViPrinter/AOOO runs with your best software too. That’s because it 
emulates such popular printers as the Epson FX-lOO, IBM Graphics Printer, 
DEX) 1.A210 and the Apple Imagewriter. Easily brought up to speed within 
seconds by merely changing personality cartridges. 

The new TVi Printer/4000. Welcome to life in the fast lane. 


For more information on the TViPrinter/4000, contact CIE Terminals, a 
C.Itoh company, 2505 McCabe Way, Irvine, CA 92714; or call (714) 660- 
1421 or our toll-free number (800) 624-2516. 


C.ITOH 

CIE Terminals 

CIE'lbrniinals,lnc.,2505McCabeWay,Irvine,CA92714 • 'Dilephone: (714) 660-1421 <800)624-2516 

^ 1987 CIE Terminals, inc Apple and Imagewriter are trademarks of Apple Computers, Inc. DEC and LA210 are trademarks of Distal Equipment Corporation. 

Epson EX- 100 is a trademark of Epson America, Inc IBM and Graphics Printer are trademarks of International Business Machines. 
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Bulletproof Backup ! 

You always-^ knew we were the FASTEST . 4 ; 
but did you know we're the SAFEST, too? 


Believe it or not, that bullet- 
sized hole you see in the disk 
above was punched out after 
FASTBACK* backed up over a 
megabyte of data on it. And — you 
guessed it — not a single byte of data 
was lost when we went to restore it! 

Now, if that sounds like science- 
fiction, how about this: 

FASTBACK* can fully recover up 
to SO damaged sectors on each 
diskette it writes! That's how good 
our Advanced Error Correction 
system is, and there's not another 
program on the market that can 
even come close to it. 

A case of self defense. 

Let's face it, the whole point of 
backing up your hard disk is to 
defend your valuable data against 
accidental loss. Sure, you can buy 
a cheaper backup utility — or one 
with a lot of fancy "bells and 
whistles' — but that won't bring 
back a single byte of lost data 
when you really need it. 
FASTBACK* is a sleek, powerful 
program designed for one purpose: 
to make the fastest, s^t backups 
possible. And nobody does it 
better. That's why the majority of 
Fortune 500 companies are 


standardized on FASTBACK* — 
and why we continue to sell 
more copies than all our 
competitors put together! 

Faster than a 
speeding bullet. 

FASTBACK's* phenomenal 
speed is a legend in its own time, 
backing up a full 10-megabyte hard 
disk in just 8 minutes flat — or 
twice that speed on the IBM-AT 
and compatibles! Plus, 
FASTBACK's* fuU wUdcard 
naming conventions let you 
selectively back up and restore 
individual files, directories and 
subdirectories. And in incremental 
mode, you can make a daily 
backup of just those files created or 
changed since your last full 
backup, usually in less than a 
minute! 

FASTBACK* scores 
a bulls-eye. 

When it comes to safeguarding 
your valuable data, everything else 
misses the mark. FASTBACK* is 
the fiistest backup utility on the 
market, period. (That means 
you're not as likely to 'forget' to 


do your daily backups!) And, 
with Advanced Error Correction, 
your backups are safer than any 
Other backup system you can buy, 
bar none. 

So, now that you know why 
FASTBACK* is still shooting aown 
the competition, why wait any 
longer? Get FASTBACK* 
today! 



Fifth Generation 

SYSTEMS 

Innovative Products Using Today's Technology 


1 1 200 hdustrplex Blvd.. Baton Rouge. LA 70609 • SALES; 2691 Rchter fv9.. Suae 1 07. Irvine. CA 92714 • (71 4) 553-01 1 1 

'•‘•" I pTiriiin II In m at tis nr stt i ff nir nmi n-j-siln- - **i"~|-1rirTr r Tirr '‘‘mm-lr BW^ XTmaATi^iigWKd infls«n»ksollnM»nMcrwlBulnssg MscWtiw, Inc 


CIRCLE 287 ON READER SERVICE CARD 



■ CLUSTERED CPU SYSTEMS 


shared disk drive — just like the physical 
disk drives. The cache program dramati- 
cally improves the response time of the 
network in many applications. 

The Plus4’s ability to use the memory 
DOS can’t reach lets the system use eco- 
nomical S12K-bit RAM chip sets on its 
PC-Slave cards without wasting memory. 
As workstations are added to the system, 
they bring their own contribution to the ef- 
ficiency of the network in the form of add- 
ed memory for the common pool. 

The way the network administrator ar- 
ranges the network’s disk drives and the 
files on the disk drives can significantly af- 
fect the response time of the system. 
NTNX can handle up to two shared disk 
drives. The shared disk drives can accept 
read-and- write file commands from all sta- 
tions on the system. 

Nonshared disk drives allow all stations 
to read their files, but only one .station at a 
time can write to the nonshared disk. Since 
the system overhead used in monitoring 
writes to a shared disk drive is not a factor, 
disk access will be faster on nonshared 
disk drives. The wise system administrator 
will put program files that aren’t often 
changed on the nonshared disk drive and 
put frequently updated database files on 
the shared drive. 

NTNX and MS-DOS perform file and 
record locking for applications making the 
appropriate calls. Programs written to use 
the R-lock and F-lock commands get at- 
tention from a server lock buffer in NTNX 
that keeps n^ck of all of the workstations’ 
locking activity. Software running on the 
host PC has to make the same calls to use 
the resources of the system. 

INSTAIXATION The Plus4 hardware 
fits together easily. The PC-Slave cards 
slide into the Plus4 cabinet as they would 
into a PC expansion slot, and making the 
connection to the server is simple. The 
connection between the workstation and 
server can be made with the flat RS-232C 
cable that is now available from several 
companies. The maximum distarKe of the 
cable run depends a great deal on the elec- 
Uical environment of the building. Cable 
lengths of 50 to 100 feet are no problem in 
all but the worst environments of sparking 
motors and buzzing fluorescent lights. In 
many buildings, much longer cable runs 
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RS*232C terminal 


PC monitor and 
keyboard 



PC monitor and 
keyboard 


CPU NECV20 


NECV20 



NECV20 


RAM 1 Mbyte 


512K bytes 



256K bytes 


Clockspeed 8 MHz 


7 MHz 



6 67 MHz 


Max AO oleivstered 

CPUsialions 16 


12 
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SOFTWARE 







Runs under NTNX 


Advan(X(J NetWare 



ODOS 


INSTALLATION 
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Menu-driven O 
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File locking • 
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Stetioo-io-stallon file transfer O 
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AST...1 Year 

Premun 286 Products CALL 

Compac ... 90 Days 

Deskpro386 16mh2w 40mb 5099 95 

Sharp ... 90 Days 

PC71007:37mh2w20rr*) 1939-95 

Toshiba ... 1 Year 

T-1100-f 7.16nih2(2)3’/3'S(New) 149995 
T.3l00AT8frt«w10nt) 2899 95 

IVyse ... 90 Days 

2e610rTtuw40n«) 2599.95 

286 10rT«)2w20nib 2099 95 


St 


MODEMS 


BCP ... 2 Years 

PG1200 

PGl200B'/7w'sw 

JO2400 



D.C. Hayes ... 2 Years 

Smartmodem 1 200 365 95 

Smarlmodem 1200B'/7sw 335 95 

Smartmodem 2400 565 95 

Smartmodem 24006 sw 495.95 

Promet/ieus ... 2 Years 

Pro 1200 259.95 

Pro 2400 349.95 

US Robotics ... 2 Years 

Courier 1200 239.95 

Cour«r2400E 459.95 

Courier HST 9600 779.95 

Ventel ... 2 Years 

1200 + 294 95 

1 200 Card wCrosstak 294.95 

2400 '/i Card w Crosstalt 41 9.95 

2400 + 419 95 


PERIPHERALS 


Alloy ... 6 Months 

40mb 'bpe Interr^ 499 95 

eOrrti tape External 689 95 

AMDEK ... 2 Years 

310 Amber 149 95 

410 Amber. Green. White (ea) 169.95 

ColoreOOPGB 37995 

Color 722 EGA 464.95 

1 280 CAD Desktop Pil> 759 95 

Curtis . . . UfeTime 

Accessories 

i Printer Stand 17.95 


2495 

20.95 
28 95 

40.95 

35.95 
54 95 
64 95 


26 95 

28.95 
3395 

26.95 

28.95 
28.95 

309.95 


99.95 

99.95 

149.95 




Curtis . . . UfeTime 

Un Systems Stand 
Su'^e Suppressors 
Safestrb (6 outlets) 

Diamond (6 outlets) 

Otamond-PUs (Modem & Fax) 

Emerald (6 outlets w'6’ cord) 

Ruby (6 outlets. EmRfi. 6' cord) 
Ri4)y-Plus (Modem & Fax) 

Disks 10’s 

DSDD(40TP1) 

Verbatm 
Maxel MO-2 
DS High Density (96 TPI) 

FuQi 

Verbatm 
Maxdl 

3 '?- OS DO (720k) 

Verbatm 
Maxell 

Fifth ... 1 Year 

Lugical Connection w 256k 

Floppy Drives ... 90 Days 

IbshAia PC 5 25 360kb 99 

Tosr«>a AT 5.25* 360kb 
Ibsh6a3 5' 

Hayes ... 90 Days 

MACH IJoy w Fre 39.95 

MACH IV Joy 64.95 

Hercules . ..1 Year 

Color 158 95 

GraptKS+ 169.95 

mColorie 319.95 

Iomega ... 90 Days 

BemouaiOmbOpac) 1699S 

Bemoul20mb(3pac) 23995 

Kensington 

Master Piece Remote 
Masterpiece + 

Master Piece 

Memory 

64k&256K(9) 

Mice 

BUS 

MkxosottVe.OwShowP 118.95 

Mouse Systems w.Pc P 126.95 

RS-232C 

Microsoft V6.0 w Show P. 128-95 

Mouse Systems wPcP. 126.95 

MouseSystemswfPcP.&Ready 148 95 
MSIw'OrHaiol 13495 

ATEC... 6 Months 

EGA-PGA(GB-I) 

MUtisync1401 
Combo 1401 &G6-1 

NSI Logic . . .3 Years 

Smart EGAw2w 

Orchid ... 90 Days 

PC1txbo286Ew'1mb 
T»iylxbo2B6 
EGA'ijtww'2S6k 
Jet 386 866 95 

Paradise ...1 Year 

Aut<»wilch EGA-4d0 374.95 

Plus ... 1 Year 

Hard Card 20mb 49ml8 659 95 

Priam ... 1 Year 

40mbAT28ms 789 95 

60mbAr28ms 989.95 

Princeton ...1 Year 

Max12E 176.95 

HX 12 429.95 

HX12E 509.95 

LM-300 WYSIWYG w Int 1 259 95 

LS-300 Scanner 909.95 

Quadram . . .1 Year 

EGA + 309.95 

Prosync 374.95 


. 90 Days 

119.95 

124.95 
94 95 

CALL 


359 95 

579.95 

919.95 


294.95 

699.95 
378 95 

444.95 


r Quadram . . . 1 Year A 

M'croiazer 1 w.S12k 

309 95 

Seagate . . . 1 Year 

20mb w Conl. ' 2 ht 

369 95 

30mbw Con(, ’/2h1 

479.95 

Vldeo-7 ... 2 Years 

Vega EGA 

299.95 

Ve^EGA Deluxe 

374.95 

Wot MTX. & LQ PRINTERSi 

ALPS ...1 Year 


ALQ 324 Color 15* (240 cps] 

799.95 

P210015*(400cpS) 

1269.95 

Fujitsu ... 1 Year 


DX210010 ( 220cps) 

389.95 

DX240015' (360 cps) 

799.95 

DL2400 Color 1 5* (360 cps) 

959.95 

DL260015'’(268cps) 

1149.95 

DL2600 Color 1 5* (288 cpsi 

1349.95 

IBM... 90 Days 


Nc‘w Printers 

CALL 

Propr nler 1 0* (220 CpS) 

389.95 

PioprnlerXL 1S'(220cps) 

559 95 

Qjict writer 1 10* (60 cps) 

689 95 

Ovrdwnter 1 1 0* (60 cps) 

1059 95 

NEC ... 1 Year 


PbeOXLCkXof 15'(290cpsl 

999.95 

P66010*(216cps) 

469.95 

P76015'|216cps) 

649.95 

P960XL15*(400cp8) 

1249 95 

NIssho ... 90 Days 


NP-241015*(540cps) 

1389 95 

Okidata . . .1 Year 


192t 10*(200cpS) 

369 95 

193* 15'(200cps) 

539 95 

292el0‘(216cp6) 

519 95 

292e1S'(216cps) 

659.95 

Toshiba .. .1 Year 


P321 SL1(r{New) 

CALL 

P35lColor1S'(300cps) 

1039 95 

IV LASER PRINTERS I 

CIE...90Days 


LPSIO(IOppm) 

2599 95 

UPS 10+ (New) 

CALL 

Citizen 


Overture110(10ppm) 

2099 95 

Dataproducts ... 90 Days 

LZR 1230(12ppm) 

2599 95 

Hewlett Packard ...1 Year 

Laser Jet Series 1 (8 ppm) 

1995 95 

Okidata ... 90 Days 

Laser Ine 6 (6 ppm) 

1519.95 

Quadram 


OuadLaser 1 101 (8 ppm) 

3349 95 










7 

r.f....90Days 


PosiScrpt 2108 (8 ppm) 

4999.95 

PoslScrpt 21 15 (15 ppm) 

6499 95 

Vbusiness software I 

Asthon-Tate . . . NCP ^ 


Ashton-Tate . . . NCP 

MUtmateV3.31 239 95 

MUimale Advantage V3-6 309 96 

Rapid File V 1 .0 249 95 

BPf... NCP 

AR(3LAPPR(ea) 18495 

Broderbund ...CP 

Bank Street Writer + 65 95 

For Comment 1 29 95 

Computer Associates . . . NCP 

Spreadsneet AucStor V 3.0 88 95 

SuperCalc 4 V 1 .1 284 95 

Super Protect + 294 95 

CompuServe . . . NCP 

Subscrpton Kit 24 95 

DAC 

CMC Easy Accointng 44 95 

DAC Easy Base 3195 

OAC Easy Male 25 95 

DAC Easy Payrol 3195 

DAC Easy Port 18 95 

IBM 

DispiayivriierlV 339.95 

Innovative . . . NCP 

SmanSysiemVS 1 444 95 

Spel Checker 84 95 

Ufetree . . . NCP 

volkswriier Deluxe + 68 95 

V3kswnter«V2.2 148 95 

Words A FigiresV 1.01 128 95 

Lotus ...CP 



■pJ Asthon'Tete . . . NCP 

_^d:Basei + V1.10 409.95^ 

, Framework IV 1.10 409.95 ^ 


HAL 

Lotus 1-2-3V20r 
Lotus Report Writer 
MaruscnptVI.O 
Metro 

Symphony V 1 .20 444 95 

Mace 

Mace Uttlies CALL 

Meca ...CP 

Mng Vbir$V3.0 
Mng the Market V 1 ,0 

MIcrorim . . . NCP 

R Base 5000 V 1.01 264 95 

R Base 5000 RunTme V 1 .01 234 95 

R Base 5000 Graphics 15995 

R Base System v 1 00 358 95 

Microsoft . . . NCP 

Project V 3.0 238 95 

MJt-pianVS.SO 118 95 

Windows VI. 03 64 95 

WbrdV3.1 278 95 

Migent 

AOib’yVt.O 64 95 

Monogram . . . NCP 

SACent8V2.0 10595 

MicroPro . . . NCP 

Wc.fOslafProV4 0 254 95 

Wordstar 2000 « V 2.0 284 95 

Off ice Solutions... NCP 

OlticeWnterVS.O 259 95 

Paper Back ... CP 

VPPlannerV1.3 56.95 

VPhloVI.O 56.95 
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PostScript Lasers AvailabI 


T.l 2108 (8 ppm) 
T.l 2115 (15 ppm) 


w ananty every product 

h 100% 



^ Paper Back... 

CP 'N 

VPExpertVI.O 

56 95 

Sierra ... CP 


Smart Money V 1 .0 

52 95 

Simon Schuster . . . 

NCP 

Websters Speler V 1 .3 

38 95 

Websters Thesarus V 1 .0 

42 95 

N^tebsters Writer V 1 .01 

84.95 

Software Group . . . 

NCP 

EnaUeVI.I 

349 95 

Software Publishing . 

..NCP 

Harvard Tblal PM V 2.0 

339 95 

PFS:lst Choice VI .0 

108.95 

PFS:ProFle 

148.95 

PFSProWrtteVI.O 

11895 

Word Perfect . . . NCP 

Word Perfect V 4.2 

229 95 

Word Perfect Ubrary 

56 95 

^BLISH. • GRAPH 

. CAOl 

Aldus . . . NCP 


PageMaker 

CALL 

Applied . . . NCP 

PtzazzVI 01 

34.95 

Ashton Tate . . . NCP 

Chart Master V6.2 

228.95 

0«gam Master VV5.01 

198.95 

Map Master V6.0 

238 95 

Sign Master V5.1 

148.95 

Broderbund ...CP 

PrrtShop 

34.95 

Pm Sh^ Cotrpanion 

32 95 

Lbrarys 4' 1 . 4'2(ea) 

22 95 

Toy Shop 

44.95 

Brown Wagh 


Pmt 

199 95 

DRI... CP 


Gem Draw + 

184.95 

Generic . . . NCP 

Aulo DImensioring 

34.95 

OQOV3.0 

68 95 

CA[X>V3.0Corm) 

114.95 

Dot Plot 

17.95 

Lofus/Graph/cs Com 

...CP 

Freelance V Plus 

329 95 

Graph Wnter Combo V 4 .3 

319.95 

Microsoft . . . NCP 

Chan V2.02 

186 95 

New England . . . 

CP 

Graph-m-the-BoK 

54 95 

Soffware Publishing . 

..NCP 

Harvard Pres. Graphics 

235 95 

Harvard Pro Pubisher 

408 95 

Personal Pubisher V 1 .0 

80.95 

SurlngBosrd . . . 

CP 

Certificate Maker 

33 95 

C^ArtVt 

19.95 

CipAnV2 

23 95 

Newsroom Pro 

78.95 

Xerox 


Ventura Pubtehmg V 1 .0 

679.95 

ZeSoft 


PCPantbrushVS.O 

59.95 

PiMshers Paintbrush 

CALL 

VUtilities/languages I 

Borland . . . NCP 

Reflex Bundle 

124.95 

Reflex OBMSV1.1 

66 95 

Reflex Workshop V 1 .0 

40.95 

SidekickVl.S 

50.95 

SuperksyVI.1 

44.95 

Taveing Sidekick 

42.9!^_ 

Tavekrg Sidekick w/sk 

72.95'^ 

^ Turbo U^lning V 1 .0 

5a.9S> 

CALL TOD 


Borland . 

Tbftxj Lighlfing w/WW 
mrtw Pascal V 3.0 
Ijrbo Pascal wlurbo T. 

Hjrbo Prolog V1.1 
1urt>o Prolog 1bol Box 
'Ut)OlbOiBoxDB.V1.2 
nUrtw Ibol Box Edtor V t .0 
lijrtx>l;torV2.0 
IjrboGameVVks- 
Ijrbo QrapTiics V 1 .0 
Ijrtio Jirijo Pack 
HjrtwNewp^ 

Irbo Basic V 1 .0 
lirbo Pascal Nimencal 1bol 
IrtwCVI.O 
Sprint 

Eijoka: The Solver V 1 .0 
WizardVl.1 

Central Point . . 

CopylPC 
Opi^ Board 
PC Tools 

Executive . . . NCR 

HOIV3.0 

X1reeV2.0 

Fifth . . . NCP 

Fast Back V5.S3 

FoxS,Geller...NCP 

dGraphI 
dUtIrtyi 
Quick Code! 

Quick Index! 

Quick Report i 
Graph! 

Funk . . . NCP 

Sideways V 3. 11 

Lifeboat 

Advantage C-*- Vl.lO 
Time Slicer V3-01 

Mark Williams 

Let’s C 

Merldan . . 

CartxyiCopy 

Microsoft . . 

Basic Compiler VS.36 
CobolCompierV2.10 
CCompierV400 
Portram Compler V4.00 
Macro Assembler V4.00 
Quick Baste V3.0 

MIcrostuff . . 

Crosstak Mark IV 
Crosstak XVI V3.61 
V1,3 

Nantucket . 

Cipper August 86' 

Norton . . . 

Norton Corranander V 1 .0 
Norton Utl.V4.04 
Norton Uti. Advanced 

Personics . . . 

Smart NotesV1.40 

Quarterdeck . . 

Deskview V 1 .3 

Soft Logic . . . 

Cubii 

Disk Optimzer V2.0 
OoilM DOS V4.0 
Software Carousel V2.0 
Summit . 

Belter Baste V2.1 

Better Baste 8087 or Btrieve (ea) 

True Basic . . . NCP 

”'»ue Basic V2.0 104. 

tue Basic Lixaries(ea) 31. 
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■ Since the Alloy Plus4 
performs so well and its 
terminals are 
attractive, it should be 
successful in the 
clustered CPU market. 


are possible but not guaranteed. Shielded 
RS-232C wiring and even fiber optic to 
RS-232C converters are available to help 
make eonnections in buildings with a lot of 
noisy electrical activity. 

lastalling NTNX requires a good work- 
ing knowledge of DOS . Y ou have to create 
several different types of batch files from 
the keyboard and understand such things 
as hidden DOS and copy-protected files. 

Installing the software involves several 
steps. You have to run a program called 
Prepdisk to prepare every disk thar will be 
a shared disk drive. It is best to run this 
program on a freshly formatted disk, so 
you might have to back up the server's disk 
if you already have files on it. You can use 
the program under certain conditions on a 
disk that is already formatted, but a backup 
is probably still a good idea. You must cre- 
ate a CONFIG . S YS fi le for the server with 
the statement DEVICE=NX.SYS as its 
first line, and you must write a new batch 
file or modify an existing one for each 
workstation’s processor. 

The NTNX configuration program lets 
you specify and adjust many sy,stem pa- 
rameters. Setting the system configuration 
is a detailed job, and you'd be wise to cre- 
ate a written record of the original setup 
and later modifications. Several of the op- 
tions, such as the size of the server lock file 
buffets, require an understanding of the 
file access process and some estimations of 
the workload. If the estimations nrm out to 
be wrong in a few months, you might not 
remember why you did what you did with- 
out notes. 

The Plus4 system moves data quickly. 
The system cache is effective, and all our 


benchmark test programs ran quickly on 
the Plus4. Each card is polled through the 
network bus to determine if it has data to 
transmit, so in effect a deterministic proto- 
col is used to share the network resources. 
As might be expected, the system experi- 
enced little degradation under heavy net- 
work load. 

Combining good hardware engineering 
with several software options, the Plus4 
offers fast service and flexibility to a large 
or a small work group. It’s a good alterna- 
tive for any level of work group activity 
that can be performed with MS- 
DOS-compatible software. 

You can easily expand the system and 
adjust its resources to optimize the sys- 
tem’s performance, which is excellent. 
Since the Alloy Plus4 performs so well and 
its terminals are attractive, it should be 
successful in the clustered CPU market. 


NORTHSTAR COMPUTERS INC. 

NorthStar Dimension 
300 

NorthStar Computers, maker of the Di- 
mension 300 clustered CPU system, was 
in the personal computer business years 
before IBM introduced the PC. The North- 
Star Horizon was one of the most success- 
ful pre-IBM PC systems, but after a few 
early tries, the company chose not to com- 
pete head-to-head with IBM. NorthStar 
continued to work in OEM and industrial 
sales, and it used some of the technical ex- 
pertise gained in the industry to develop a 
work group computing network with a 
unique approach. 

NorthStar’s design for a clustered CPU 
system puts literally everything needed to 
support a work group, except the key- 
boards and CRTs, into one box. The com- 
pany makes several machines of this type, 
including the NorthStar Dimension 50, de- 
signed to provide small work groups of 
four stations with 80286-based worksta- 
tions and server support; the NorthStar Di- 
mension 300, with more expansion capac- 
ity and which we reviewed; and the 
Dimension 600, which, in addition to sup- 
porting the clustered CPU cards, can also 
be a server to a suuidard media-sharing lo- 
cal area network. The applications the 
workstations are tunning and how heavily 


the wotk.stations work the server limit the 
number of stations the Dimension can sup- 
port. To produce a multiserver LAN, the 
system can also use LAN cards to link to 
other servers running under Novell’s 
NetWare. 

We evaluated the Dimension 300 sys- 
tem with 8088-equivalent workstation 
cards. The heart of the Dimension 300 
multiuser system is a cabinet a little bigger 
than an AT that holds the combined CPU 
and video cards and a separate 80186 CPU 
running Novell’s NetWare. The CPU 
cards share the internal hard and floppy 
disk drives and I/O ports. 

The workstations consist simply of 
standard PC keyboards and PC monitors 
that are "remoted" from their CPUs by 
very long keyboard and video cables, with 
provisions to enhance the signals electri- 
cally so that they can pass over the longer 
wires. This combination produces a small, 
noiseless workstation with a familiar key- 
board and display. You don’t need any 
special software configuration or training 
to use familiar PC programs on the Dimen- 
sion 300 system. 

The hardware part of the Dimension 



FACT 


F I I, F 


NorthStar Dimension 300 
NorthStar Computeis Inc. 
t4680 Catalina St. 

P.O.Box 500 

San Leandro. CA 94577-0558 
(415)357-8500 

List Prices: $12,900, including Dimension 
300 central module, 30-Mbyte hard disk 
drive. 60-Mbyte tape backup unit. 360K 
(loppy disk drive, 1 -Mbyte server board with 
NorthStar's veision of Novell’s Advanced 
NetWare operating system and two serial 
ports and one shared parallel port: Wotksta- 
tion-88, iiKluding monochnnne mrmitor, 
keybrtard, chassis, Workstation-Sg card with 
512K RAM, NEC V20CPU. cabling, video 
card, and serial port. $1 .795. 

In Short: In this fast, easy-ro-use clustered 
CPU system, the workstations consist simply 
of standard PC keyboards and monitors. Ihis 
setup produces a small, noiseless workstation 
with a familiar keyboard and display. The 
system runs under Novell's Adv^ed 
NetWare. 

cirrcLE eat on reader service card 


PC MAGAZINE ■ JUNE 9, 1987 
326 



Totally compatible with the IBM AT, right 
down to keyboard layout. But with a more 
resilient feel. 


14" 132 column, high resolution screen 
gets more out of programs like Multiplan and 
Lotus 1-2-3. 

Boosts productivity with easy to read 
charac ter set and advanced ergonomics. 

Manufactured, serviced and supported by 
the company that ships more terminals than 
anyone but IBMf 

At $599, the VWse WY-60 delivers unrivaled 
value if you’re looking for sharp resolution, 
advanced features and superior overall quality 
in an AT-compatible alphanumeric termini. 


Likewise. 

Likewise. 

Likewise. 

At $649, the W^se WY-99GT delivers 
likewise in a mphics terminal, with Hercules 
and IBM CGA compatibility. 


So if you’re looking for the best terminal to turn your AT into a multi-user system, there’s 
really no choice like Vfyse. For more information, call 1-800-GET-WYSE. 


WYSE 

I I I I 

We make it better, or we just don't make it. 

Traderrarki WV 60. WY.99GT/^S^»e Technology. IBM AT. IBM CGATqMTtaUuiial Bteiness Machine*, Hercules Uercule*. 

Lotu* l-2-3/'l.atiu> DevckjpmentCorporaiipn; Muluplan Mkmisoft. *ll>C 1988 US. Tknataa^ Census. 

ORCU 214 ON tEADER SERVICE CARD 
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300 system consists of three major compo- 
nents; the central mtxiule. the NorthStar 
Workstation-88 or any combination of PC- 
compatible keyboards and monitors, and 
the cabling that connects the workstations 
to the central module. 

Some multiu.ser computers contain a 
single proce.ssor that must split its time 
among all users. The Dimension 300 has a 
separate proce.ssor for each workstation 
and a server proces.sor that the computer 
system itself uses. The separate processors 
and the server processor communicate 
thrrrugh high-speed motherboard connec- 
tions. The Dimension 300 sy.stem is a Ux;al 
area network with a very short and fast 
shared media running under Novell's 
NetWare. 

The Dimension 300 central module 
comes standard with a .S'/j-inch 360K-byte 
floppy disk drive and a 30-megabyte 
shared hard disk. The system includes a 
60-megabyte tape archive system that's 
compatible with Novell's NetWare. The 
central module has 1 2 free expansion slots 
that can be used for NorthStar workstation 
CPU cards or other standard PC hardware 
options such as expansion RAM or an op- 
tional NorthStar controller card for a 1 20- 
megabyte second fixed disk drive. You 
can put a maximum of 12 workstations 
with clustered CPUs on this system if you 
don't use the slots for any other purposes. 

The Dimension 300's two types of ac- 
cess modes to peripheral devices are dedi- 
cated and shared. In dedicated mode the 
device is assigned to one user at a time. If a 
u.ser requests a device that is already busy, 
the system displays a message identifying 
the station currently using the device. In 
shared mode, more than one user can ac- 
cess devices simultaneously. The Novell 
networking software manages access to 
these devices to prevent conflicts. 

Standard shared devices include the Di- 
mension 300’s one parallel and two serial 
I/O ports, which any user on the system 
can access. Optional shared devices per- 
form functions such as communications or 
special I/O inputs. One of these devices is 
generally an IBM-compatible circuit board 
installed in the central unit. In this way. 
one user's CPU on the sy.stem can be "up- 
graded" with a device such as a main- 
frame communications gateway board for 
direct coaxial connection to a larger host 



The NorthStar Dimciwon .tftlJ .vv.nem /w/.r everything needed tit support a work ftronp. e.xcept 
keytxtards and CRTs, into one proprietary ho.v. ( / 1 The Dimension TOO bo.x eontains combined vid- 
eolNEC V20 (RtiRR equivalent i wttrkstation cards and a separate R0IS6 CPU. a hard disk, floppv 
disk drives, and a ftO-mepahyte iape backup unii. The CPU cards for the workstations share the 
serx er’s internal hard and floppy di.sk drives and HO ports . To connect the Dimension 300 to the 
workstations, the .sy.stem uses thick midticoiuhictor cable thai ierminaies in 12) a connecior bo.x, 
which, in turn, plup.s into (J)thc monitor. keybiHtrd. and any local serial device. The system runs 
under 14} Advanced NetWare. 


NorthStar Dimension 300 System Topology 

( ^ (Media: Multiconductor Cable) 
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Multi-user PC systems 
become a reality 
with ADC’s PC II... 

Does your company hove a few PC's 
around?. ..And, is your company plan- 
ning on connecting those PC's to- 
gether? Before you spend all the time 
and money In that endeavor, ADC has the 
perfect solution to that need... The PC II 
board. 

With an IBM PC® (AT)® or compatible in 
place, a company can quickly expand 
from 2 to 32 users or more with ADC's PC II 
without the need of adding another PC. 

By simply adding a PC II board with 
monitors and keyboards, two additional 
workstations can be instantly created. 
Continue to add workstations as needed 
with additional PC II boards, and soon your 
entire office can have individual work- 


stations all sharing the 
programs and data at 
a fraction of the cost 
compared to conventional 
methods such as LAN or Time- 
sharing. 

And, because ADC's PC II board Is two 
computers in itself, with its own memory 
(512K bytes) and processors, each work- 
station is extremely fast. Each workstation is 
simply a monitor and keyboard that is connected 
to the host PC computer thru the PC II board. 

...Now with Novell's NetWare.® 

And, in keeping with the latest in techno- 
logical advances, the PC II board now 
comes with the most compatible soft- 
ware in the PC market. ..Novell's 
NetWare. PC II is also compatible with 
the IBM PC Network.® 

Call for details and information regard- 
ing ADC's other fine products. 

PC II Isa registered troclemark ot Adwartced Digital Corporotlon. IBM PC. 
AT. PC Network ore registered trodemorks ^ lnterr>attor>al Business 
Mochines Corporation. NetWare Is a registered trodemork Novell. Inc. 


See Us At COMDEX/Spring, '87 
In U.S. 

5432 Production Drive 
Huntington Beach. CA 92649 
(714)891-4004 (800)251-1801 
Telex 183210 ADVANCED HTBH 


#1624 

AD© 

AomuctD tuomu co«POMnoM 


In Europe 

Advanced Digital (U.K.) Ltd. 

21 Newman Street 
London Wl-United Kingdom 
(01)323-1120 Telex 266730 ADCUK 
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fij'y Benchmark Tfests; Clustered CPU Systems 

A n these systems ran the same NEC V20 processor but at different speeds. The Alloy 
PIu 84 showed surprisingly good results, even when compared with the NehVare-ba^ 
NorthStar Dimension 300. Certainly the 8-MHz CPU processor speed of the workstations, 
and the 8>MHz IBM PC AT we used as the host for the Alloy Plus4, improved the systemls 
performarwe. We used the same 8>MHz IBM PC AT as tfte host for the OA-Unk s^em from 
Our Business Machines, but the Alloy Plus4 and the NorthStar Dimension 300 both used 
cache memory and much more sophisticated network operating systems. 

The test of f^twork Speed Under Contention is particularly influenced by processor speed 
and how well the network handies batch file commimds. The Alloy Plus4 flw through these 
tests with times we had never seen before. We attribute these results to the fast processor in 
the workstation and the efficiency of its cache memory. 

P#rfdrmane« Times 

(TimM given In Mconds) 
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Since we used the workstation CPUs (hat the 


■ CLUSTERED CPU SYSTEMS 


computer. The ability to put dedicated PC- 
type expansion cards into the central mtxi- 
ule allows an individual user to have ex- 
pansion capabilities even ifhis workstation 
doesn't have slots. The software to support 
the device must run in the user's CPU. 

Another optional .shared device is the 
floppy disk drive. The disk drive on the 
central module is available to one user at a 
time. A user requests access to the disk 
drive via the request utility in NetWare'^ 
public files. The user gains exclusive ac- 
cess on a temporary basis. The disk drive 
then becomes unavailable to other users 
until the user currently controlling it re- 
leases it. 

All of the users always share the other 
resources. All users can simultaneously 
access the central module's hard disk(s). 
The NetWare operating system controls 
access to files stored on the shared disks. 
The parallel and serial ports on the central 
module offer shared printer or modem ser- 
vices to all users on the system. 

WORKSTATIONS The workstation for 
the NorthStar Dimension 300 consists of a 
standard PC-XT-type keyboard and moni- 
tor. You can use any brand of PC-compati- 
ble monitor and keyboard, but NorthStar 
markets its own Workstation-88 with a 
monochrome monitor. A complete Work- 
station-88 installation kit contains a Work- 
slalion-88 CPU/video circuit board, a 
Workstation-88 cable and connector box 
assembly, a standard PC-type keyboard, 
an RS- 1 70 video cable (for a monochrome 
monitor), and a hook-and-loop fastener to 
keep the wiring neat. 

Each Workstation-88 circuit board has 
an 8088-2 (or NEC V20) microprocessor 
chip and 5I2K bytes of RAM. The Work- 
station-88 circuit board can work with ei- 
ther a composite monochrome monitor 
(RS- 1 70) or an IBM-compatible color vid- 
eo output (RGB-TTL). You select the de- 
sired video output by changing a jumper 
block on the Workstation-88 circuit board. 

The Dimension 300 and a workstation 
connect through a cable terminating in a 
device called the Woikstation-88 connec- 
tor box. The connector box is about the 
size of an AC power extension cord with 
four sockets. Powered separately by a 
small wall-mounted transformer, the con- 
nector box enhances the keyboard and 


ufacturers provided, instead of our starKlard 
testbed, the benchmark tests lor the clustered CPU 
systems are not entirely comparable the pre- 
vious benchmark tests we've published. The work- 
load is the same, but it is distributed differer% 
among the processors. We ran ail of the timing 
tests on one of the workstation^ processors. The 
results of the Smart Applications tests here and 
those published previously, though, are compara- 
ble enough to be useful because they both include 
applications program processing and network ac- 
cess. 1b give you some idea of how these systems 


would compare with a standard media-sharing 
LAN. however, we included our results from our 
Editorb Choice for media-sharirtg LANs. Standard 
Microsystems CorpJi ARCnet and 3Com Corpib 
Ethernet rwtworks (see “Makir>g CormectkKts: 13 
LANs in Perspective;' PC Magazine, VMume 6 
Number 8). The comparisons among tt>e clustered 
CPU systems themselves are a measure of how 
fast comparably loaded networks, with the manu- 
facturer^ workstation, work. 

Ws evaluated the clustered CPU systems both 
for their performance on the network, under in- 
creasing network load, and as standalone comput- 
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ers. The network tests consisted of the following; 

The Network Speed Under Contention bench* 
mark test is run on the workstation urxJer busy rwt- 
work coTKfitions with many stations conterxfing for 
network access. The network contention is per- 
formed using batch files that call files from the 
server's hard disk cache and deposit them to null. 
Clustered CPU systems with good 1^ efficiency 
between the CPU card and the data bus perform 
well on this test. Efficient cachmg by the server 
software particularty improves performar>ce on 
these tests. 

The Network plus Server Cruncher bench- 


mark test is run on the workstation under coridi- 
tiorts that should put more of a load on the serverls 
hard disk drive, data bus interface, and the net- 
working software. The server load is performed us- 
irtg batch files that cause the other network stations 
to read files from a shared subdirectory and write 
them to private subdirectories. Disk caching is still 
a factor, but the response time of the hard disk 
drive and the efficierKy of the networking software 
become more important. 

For comparison, we provide the time it takes to 
draw files from the server ur>der conditions of no 
network load and move them to other subdirecto- 


ries on the serverls hard disk. This test is affected 
by the speed of the server^ hard disk, but the ef- 
fect is hM constant across the various ^}rkstations. 

The Smart Applications ber>chmark test runs a 
timed DBMS exercise. This test is a general mea- 
sure of performance because it requires calling for 
data through the network and locally executing the 
Smart DBMS program. 

We evaluated the clustered CPU processors as 
standalone computers using the PC Labs proces- 
sor benchmark tests. The benchmark tests were 
loaded from the server but executed in the CPU of 
each workstation. 
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CMO. Doing business-to-b 


MONITORS. DRIVES. SOFTWARE. 


Amdek 

Video 310A 12" Amber TTL..., $119.00 


410 TTL Mono 145.00 

Color 600 RGB, IBM CGA 349.00 

Color 722 RGB, CGA/EGA 479.00 

Blue Chip 

12" Green TTL 79.99 

12” Amber TTL 99.99 

Leading Edge 

12 " Green TTL 79.99 

Magnavox 



CMS Plus 21 ioOQ 
20 Mb Internal Drlve’^3o9 


DAC Software 

Easy Accounting $48.99 



8CM515 RGB Monitor^) 289.00 

7BM623 12” TTL Amber 99.99 

8CM873 14” Multimode 549.00 

Mitsubishi 

XC 1409C 349.00 



NEC Multisync 
JC-1401P-3A RGB 


NEC 

1280/1285 12"A or G TTL 99.99 

Polaroid 

Computer Imaging Pallette 1399.00 

Princeton Graphics 

MAX-12 12" Amber TTL 169.00 

HX-12 12" Color RGB 429.00 

HX-12E 12" RGB/EGA 499.00 

SR-12 12” RGB Color 529.00 

Taxan 

Model 124 12 " Amber 119.00 

Model 650 12” RGB Color 549.00 


DISKETTES. 


MD1-M SS/DD 5y4” 8.99 

MD2-DM DS/DD 5V4" 9.99 

MD2-HDM Hi Density 5’/4" 19.99 

MFD2-DDM DS/DD 3%" 18.99 


CMS 

T-120 20MB Tape-Backup 449.00 

T-160 60MB Tape-Backup 649.00 

Everex 

Stream 20 20MB Tape-Backup..569.00 
Stream 60-8 External 749.00 

■omega 

A110H 10 + 10 Bernoulli Box.1569.00 


5th Generation 
Fastback 

Imsl 

Optimouse w/Dr. Halo. 

Logitech 

C7 Mouse w/Software. 

Lotus 


^89 

....89.99 

....99.99 


A220H 20 + 20 Bernoulli Box.. .2099.00 

Irwin 

110D 10 MB Tape Backup 279.00 

120D 20 MB Tape Backup 449.00 

145AT 40 MB Tape Backup 529.00 

Mountain 

20 MB Drive Card 489.00 

30 MB Drive Card 599.00 

40 MB Tape Back-up 539.00 

60 MB Tape Back-up 1149.00 

Dual 20 MB Bernoulli 2199.00 

5y4” BETA Bernoulli 1499.00 

Priam 

Priam IDOOAT Tape-Backup 949.00 

Racore 

Jr. Expansion Chassis w/DMA.. .329.00 

ST-225 20MB w/Controller 369.00 

Sysgen 

Smart Image 20 MB 569.00 

Qic-File 60 MB 999.00 


SOFTWARE. 


Ashton Tate 

D Base 111 + 399.00 

American Small Business 

Pro-Design II CAD 249.00 

Anaa 


Lotus 142»3 329.00 

Symphony 439.00 

MECA 

Managing Your Money 119.00 

MicroPro 

Wordstar 2000 + 2.0 289.00 

Professional 4.0 w/GL Demo 239.00 

Mlcrorlm 

R:Base System 5 339.00 

Micro Soft 

Micro Soft Word 3.1 279.00 

Micro Soft Mouse 129.00 

MIcrostuf 

Crosstalk XVI 89.99 

MIgent 

Ability 49.99 

Multimate International 

Multimate 3.3 249.00 

Multimate Advantage 309.00 

Advantage Keyboard 269.00 

Norton Software 

Norton Utilities 4.0 59.99 

Software Publishing Group 

PFS:First Choice 99.99 

PFS:Professional Write 119.00 

PFS: Professional File 149.00 

Harvard Total Project Mgr. II 359.00 

Clickart Personal Publisher 115.00 


Sony 

MD1D SS/DD 5V4" 

MD2D DS/DD S’/x" 

MD2HD Hi Density SWi" 
MFD-1DD SS/DD 3'/i"... 
MFD-2DD DS/DD 3%"..., 


Paradox. 


..7.99 

..9.99 

.20.99 

.12.99 

.19.99 


Borland 

Turbo “C” 

Central Point Software 

Copy II PC 

PC Option Board 


459.00 

..69.99 

..24.99 

..84.99 


Symantec 

Q & A - The Data Base. 
The Software Group 

Enable 2.0 

Word Perfect Corp. 
Word Perfect 4.2 



249.00 

339.00 

209.00 


COMPUTER MAIL ORDER 






usiness, person to person. 


PRINTERS. 


Brother 

M-1509 180 cps, 132 col $399.00 

Canon 

LBP-8A1 Laser, 8 Page/Min 1899.00 

Citizen 

MSP-10 160 CPS, 80 Col 299.00 

MSP-20 200 CPS, 8k Buffer 349.00 

Premier 35 35 CPS Daisywheel. 499.00 

C.ltoh 

310 XP Epson/IBM 80 Col call 



Epson FX-86E . 

240 cps Dot Matrix ’'*349 

Epson 

FX-286E 240 CPS, 132 Col 489.00 

EX-800 300 CPS 439.00 

EX-1000 300 CPS, 132 Col 579.00 

LC3-800 180 CPS, 24 Pin Head call 

LQ-1000 180 CPS, 132 Col call 

Hewlett Packard 

ThinkJet 399.00 

Juki 

551 OC Color Dot Matrix 349.00 

6000 10 CPS, Letter Quality 189.00 

6100 18 CPS, Letter Quality 369.00 

6300 40 CPS, Diablo Compatible649.00 

NEC 

P660/760 Pinwriter Series call 

P560XL Pinwriter 132 Col 999.00 

3550 35 CPS, Spinwriter 779,00 

Okidata 

ML-192-f 200 CPS, 80 Col 369.00 

ML-193-t- 200 CPS, 132 Col call 

Panasonic 

KX-1080i 120 CPS, 80 Col 219.00 

KX-10911 160 CPS, 80 Col 299.00 

KX-1092i 240 CPS, 80 Col 359.00 

Star Mlcronlcs 

NX-10 120 CPS, 80 Col 209.00 

NX-15 120 CPS, 132 Col 369.00 

Texas Instruments 

TI-865 150 CPS, 132 Col 749.00 

Toshiba 

P321 216 CPS, 24 Pin Head 479.00 

P351-II 300 CPS, 24 Pin Head., 999.00 




MULTIFUNCTION CARDS. MS/DOS SYSTEMS. 


AST 

Six Pak Plus PC/XT $169.00 

Advantage IBM/AT 128K 339.00 

Rampage-PC 279.00 

Rampage-AT 429.00 

Boca Research 

Top Hat 128K expansion 99,00 

Boca I/O Half Card 89.00 

Boca RAM 1 MB Card 229.00 

DCA 

IRMA 3278 I/O 799.00 

Everex 

EV-640 Edge Card 259.00 

EV-654 Enhancer EGA 209.00 

Enhancer EGA 219,00 

Rfth Generation 

Logical Connection 256K 299.00 

Hercules 

Color Card 159.00 

Graphics Card 199.00 

Graphics Card Plus 209.00 

IDEAssoclates 

IDE-5251 Emulation Board 579.00 

Intel 

8087 Math Co-processor 119.00 

1110 PC-Above Board 279.00 

2110 PS/AT Above Board 369.00 

Inboard 386 NEW 



NEC . 

GB-1 EGA Adapter ’’*359 

NSI 

Smart EGA Board 299,00 

Quadram 

Quad EGA■^ Graphics Adapter.329.00 

Silver Quadboard 129.00 

Expanded Quadboard 119.00 

Vldeo-7 

Vega Video Adapter-EGA 289.00 

Video EGA Deluxe 379,00 

Zuckerboard 

Color Card 89.99 

576K Memory Card 59.99 

Short I/O C,S,P 99.99 

Tandy DMA Memory 69.99 


PC-TOO 20 Meg 
XT-CompatIble 

Blue Chip 

Desktops 

$999 

call 

Commodore 

Amiga 2000 PC 

IBM 

XT-Single Drive System 

AT-Singie Drive System 

New IBM PS/2 

call 

1099.00 

2499.00 

call 

Leading Edge 

Model D Desktops 

call 

NEC 

APC Powermates 

call 

Multispeed Lap Top 

call 

Panasonic 

Business Partner 

799.00 

Sperry 

Micro IT System 

call 

Toshiba 

1100 Plus Lap Top 

1499.00 

MODEMS. 

Anchor 


Volksmodem 1200 External. 

99.99 

Volksmodem i 1200 Internal 

99.99 

Express-i 1200 Half-Card 

149.00 


Lightening 2400 Baud 319.00 

Best Products 

Smart 1 1200, Half Card w/Soft. 129.00 

Everex 

Evercom 920 1200 Baud Int 109.00 

Hayes 

Smartmodem 1200 External 389.00 

Smartmodem 1200B 359.00 

Smartmodem 2400 599.00 

Practical Peripherals 

Practical Modem 1200 External. 159.00 

PC 1200 Package 159.00 

Multifunction Modem 259.00 

U.S. Robotics 

1200 Baud Internal 99.99 

1200 Baud External 109.00 

2400 Baud Internal 189.00 


In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950. 

Outside the U.S.A. call 717-327-9575 Telex 5106017898 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. B106, Williamsport, PA 17701 
ALL MAJOR CREDIT CAROS ACCEPTED. 

POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. PersonaJ and company checks require 3 weeks U) dear. 
For faster deilvery use your credit card or send cashier's check or bank money order. Pennsylvania residents add 6% sales tax. All prices are U.S.A. prices and are 
subbed to change and all items are sub^ to availability. Defective software will be replaced with the same item only. Hardware will be replaced or repaired at our discre- 
ton within the terms and limits of the manufacturer’s vrarranty. We cannot guaramee compatibility. All sales are final and returned shipments are subject to a restocking fee. 
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■ CLUSTERED CPU SYSTEMS 



Alloy PluM tfTNX 8-MHzlBMPCAT 6.0 15.0 79.0 


NorthStar Advanced 

Dimension 300 NetWare DimensconSOO 6.0 16.0 86.0 


OA*Unk 

ODOS 

8-MHzlBM PCAT‘ 

6.0 

14 0 

60 0 

S-MHz IBM 
PC AT 

None 

None 

4 0 

90 

36 0 


The NOP benohmvk lest Is designed to measure raw dock 
s peed and memory access time while minimteingdiffef- 
encee In micropreceeeors and the etteci ot memory cert^ 
Ing. This test aaecuteealmoet nothing but NOP (“No 
Olsten") machine code insinictiora in a big 128K loop. 


The 80M instruction Mb benchmark lest measures the 
time it takes to execute a sslectad series of processor- 
intensive tasks. The test program usee 6086 instruction 
code. These instrucdcns are a subset of the total proce ss or 
Instruction set. 


The Floating-PoinI Calculation benchmark test measures 
processorspeedbyloopingthroughaseriesoftloating- 
peim ealculatkxie. indudine muMpScation. dMsIon. espo- 
nentMion. and logarithmic and trigonometric functions. The 
benchmark program uses the llosilng-point library indudsd 
wHh Mtoroeoft C Compiler 4.0. 


Benchmark Ihsts: 
Clustered CPU Cards 


IMatlv* Timas 

(Ratio: SMHz IBM PC AT - 100) 


T he combined CPU/RAM/vIdeo circuit 
boards In the clustered CPU systems we 
tested use the same NEC V20 processors and 
general configuration, so it is no surprise that 
the results of the CPU benchmark tests are 
similar. Overall, these boards aren't quite as 
fast as an 8028&hased machine, but they 
guarantee good performance for almost 
applications. 

Perfonnanca Timas 

(TImM given in tecondk.) 


Sytim Soflmro Sorrar 


UM 

Instmctlofl 

Mh 


Fnallng 


Polat 


CalcB atloa 


monitor signals so that they can travel 
through the longer cable. 

As its name implies, the connector box 
is loaded with connectors. A 6-pin modu- 
lar telephone jack accepts the cord from 
the keyboard. A 9-pin D-connector sup- 
plies the interface for a color monitor, and 
the RS-170 mini-Jack hooks to a mono- 
chrome monitor. A 25-pin D-connector 
provides the RS-232C connection for any 
local serial device used at the workstation, 
such as a serial printer, a mixlem. or a 
mouse. This serial I/O device is local to the 
workstation, and no other user on the sys- 
tem can access it. 

Serial printers connect to the worksta- 
tion port through a “null modem," or 
cross-wired cable. Devices such as mo- 
dems and mice (but not serial printers) that 
meet the RS-232C standard connect 
through a straight-through cable. 

The maximum distance between the 


central module and a workstation is 525 
feet. Extension cables are available, and 
you can splice bulk cable to extend a stan- 
dard Workstation-88 cable. Bulk cable ap- 
proved for extension use is a 24-gauge 
composite cable containing 12 twisted 
pairs plus I pair with foil and braid shield. 
NorthStar recommends Belden 8112 for 
conduit applications and Saxton 440-12- 
86 for plenum-type applications. 


■ The NorthStar 
Dimension 300 is a good 
alternative to media- 
sharing LAN systems. 


The Dimension 3(X) comes with No- 
vell’s Advanced NetWare, Version 2.0, 
loaded on the hard disk. Although you 
must configure NetWare for the users and 
the passwords on the system, the software 
requires no lengthy disk-swapping instal- 
lation process. 

Advanced NetWare controls communi- 
cations with workstations, printers, and 
diskdrives. Each workstation’s CPU boots 
from the server’s hard disk using Ad- 
vanced NetWare’^ MS-DOS shell. The 
DOS shell receives user’s requests, inter- 
prets them, and then communicates them 
to the central module or handles them it- 
self. Advanced NetWare, Version 2.0, re- 
quires approximately 4 megabytes of disk 
space on the server for all system and pub- 
lic files. 

You can easily configure Advanced 
NetWare to support network cards like the 
Corvus Omnilink and the 3Com Ether- 
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“Does 
anyone offer 
inexpensive 
ways tD link 
PCs to the 
mainframe?” 


A DACOM does. 

If you need a fast 
L. but cost efficient 
way to create local or remote 
3270 PCi-to-mainframe links, 
ADACOM has what you need. 

Wliether you’re linking 
one, or more than 200 PC 
workstations, we can help 
you do it faster at a lower cost 


Ei^t IRMA-equipped PC’s 
share one 3X74 coax port. 

ADAMUX/PC lets you grow 
in the most economical way 
possible — by connecting 
new users without adding 
coax ports. 

Wliether you want up to 
eight 3270 PC workstations 
to share a .single coax piort 
or 2!)6 PC's to share 32, you 
can do it quickly and still re- 
tain all of the power of your 
local micro-to-mainframe 
connection. 


Remote one IRMA-PC 
Workstation without a FEP 
port and 3X74 controller. 

ADALINK/PC lets you add 
remote 3270 PC users in a 
fast and cost effective way — 
by using inexpensive dial up 
access direct to an IBM 3X74 
coax port 

Ceographically distributed 
users can have IRMA com- 
patible micro-to-mainlramc 
connections while sharing 
and accessing the same 
cluster controller. 

For cost effiective micro- 
to-mainfi-ame solutions 
call ADACOM today. 

For a full description of 
all the cost efficient ways 
ADACOM can help you 
with micro-to-mainframe 
connectivity, call or write. 

We have what you need, 
today. And for tomorrow. 


(k>nnectivity soluiions that really work. 

HH7I Bond St.. (KcrIantI Park. KS (>6214 
I-800-3270ADA 
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■ CLUSTERED CPU SYSTEMS 


Link, which you can use to add standard 
PCs or diskless PC LANstations to the Di- 
mension 300 server or to link servers to- 
gether. 

INSTALlATIO^ Unpacking the differ- 
ent components of the system took more 
time than actually as.sembling them and 
making the network operational . The cable 
for this system is many times thicker than 
the 3Com Ethernet coaxial cable or the 
AT&T StarLAN twisted-pair wire, but it is 
about the same size as the cable used in the 
3Com Token-Ring or the IBM Token- 
Ring Network systems. 

Our only complaint about installing tbe 
system is that both ends of the cables con- 
necting the Dimension 300 central module 
to the workstations have large connectors 
on them. This cable would be difficult to 
fisb down walls or through cable troughs 
with the connectors on. You can easily run 
the cable across false ceilings or around 
baseboards, but tuns that have to be fished 
through walls will require assembling 
complex connectors. 

In addition to running the cables and 
making the connections, you must install 
the CPU/video boards. The only thing to 
check before the boards are put into the 
slots is that the video jumper is in the right 
position to select monochrome or color op- 
eration. Flipping the power switch on the 
.server loads the networking software, and 
turning on the monitor begins the worksta- 
tion boot process. The final installation 
step is for the network administrator to log 
on as the supervisor and customize the 
software system for the work group. 

In theory, the tightly integrated archi- 
tecture of the Dimension 300 could make it 
a very fast performer. Yet while it is com- 
fortably in the top range of all the network 
systems we have tested so far, it didn’t set 
any speed records. System loading affect- 
ed the benchmark test numbers little, how- 
ever, so this network should cany heavy 
processing loads well. Sometimes consis- 
tent performance is more important than 
top speed. 

The NorthStar Dimension 300 is a pow- 
erful system, yet it is very simple to install 
and make operational. The network ad- 
ministrator must still be familiar with DOS 
and take precautions to ensure the security 
and data integrity necessary with any net- 


work. but he won’t have to worry about 
problems with networking software, hard- 
ware configuration, or installation. The 
keyboards and monitors that make up the 
workstations ate familiar hardware avail- 
able at competitive prices. The ability to 
mix the clustered CPU workstations with 
regular PCs on an Ethernet or similar me- 
dia-sharing network gives you flexibility 
and a clear expansion path. 

Novell’s NetWare operating system, 
which the Dimension 300 tuns under, is a 
standard in the industry, with a large base 
of enhancement and productivity pro- 
grams supporting it. If you can install its 
cables easily in your office area, you’ll 
find the NorthStar Dimension 300 a good 
alternative to media-sharing LAN systems. 

OUR BUSINESS MACHINES 

OA-Link 

Local area networks give three classes of 
service: file exchanges, printer sharing, 
and access to the same data files by multi- 
ple stations. The OA-Link clustered CPU 
system, from Our Business Machines, 
supplies file exchange and printer-sharing 
functions in a network with up to eight 
small workstations, but its file access capa- 
bilities arc meant for a group of disciplined 
friends. The system software offers no 
protection against file corruption or unau- 
thorized access to data files. 

The OA-Link system consists of com- 
bined CPU/RAM/video circuit boards that 
are inserted into expansion slots of a host 
PC- or AT-type computer and cables that 
connect the CPU cards to the workstations. 
The workstations consist of standard PC- 
style keyboards and either CGA or mono- 
chrome monitors. Our Business Machines 
does not provide the workstation equip- 
ment — only the special CPU cards, cable 
connections, and software that augments 
DOS. The keyboards and monitors can be 
PC-XT compatibles from any computer 
manufacturer. 

OA-Link gives you an inexpensive way 
to share files and resources among the 
members of small work groups. The key- 
board-plus-monitor workstations occupy a 
small amount of room, they are quiet, and 
they prohibit anyone from walking away 
with data on a floppy disk. As long as the 
members of the group follow certain rules 


■ OA-Link gives you an 
inexpensive way to share 
files among the members 
of small work groups. 


about using files, this clustered CPU sys- 
tem can be effective. 

The host for an OA-Link system can be 
any kind of PC-XT. PC AT, or compatible 
system. It must have a minimum of 256K 
bytes of internal RAM memory and at least 
10 megabytes of hard disk storage. The 
system software is designed to work with 
MS-DOS 3. lor3.2. 

Each OA-Link workstation consists of 
a combined CPU and video card that fits 
into the 8-bit data bus in a PC, AT, or ex- 
pansion unit, an interface box linking the 
user .station and the connecting cable, and 
two cables. Each cable has a 15-pin D- 
connector on each end to make the connec- 
tions with the interface box and tbe CPU 
card. A separate, wall-mounted AC power 
transformer supplies power for the inter- 
face box. 

Tbe CPU card has a NEC V20 proces- 


iH 


FACT FILE 


OA-Link 

Our Business Machines 
9698 Tclstar Ave. , #307 
El Monte, CA 9173 1 
(800) 433-1435 (outside Calif.) 
(818)3504)683 

List Price: S69S. including 256K RAM. one 
serial port, one parallel port, OA-Link card 
with CGA chip, NEC V20CPU. interface 
box; including all of the above, keyboard, 
and nRmochrome monitor, $995. 

In Short: This clustered CPU system is an 
inexpotsive, easy way to exchange files and 
share printos in a network with up to eight 
small workstations consisting of keyboards 
and monitors, but it lacks software protection 
against ftle ctMTuption or unauthorized access 
to data files. The system nms under (Xir 
Business Machines' ODOS. 
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Add the Reodei; 


ORIGINAL 


DISPLAY 



subtract the work. 



Having an affice system 
capable of reading text, 
graphics and photographs 
is no longer a luxury. It's a 
necessity. 

The addition of the 
Reader to your present sys- 
tem will virtually eliminate the 
need to retype or recreate 
documents and images. The 


Reader can scan continuous 
tone images, such os photo- 
graphs, by converting them 
to 128 shades of grey and 
transfer them to your system. 
Imagine multiplying your 
graphic scanning ability to a 
point where you can repro- 
duce photos or graphics in 
vivid detoil. The applications 
are countless. And with the 
Reader's 30 page capacity 
it can feed up to 4 pages of 
text a minute. Accurately and 
automatically. 

Standard features allow 
you to read pages directly 
into word processing pro- 
grams such as Wordstar* 
2000, Multimate “ , XyWrite 
III, Word Perfect™, Display- 
Write'” III and Microsoft* 
Word. Features for filing 
and editing are provided in 
on easy to use format. The 


Reader olso offers a multitude 
of interfaces to the most pop- 
ular page make-up and 
graphic editing programs 
available. Unique software 
architecture permits the addi- 
tion of new typestyles and 
features to your system with- 
out the worry of hardware 
obsolescence or costly 


upgrading. 

Consider the possibilities. 
Words and pictures repro- 
duced into a polished, profes- 
sional appearance you never 
dreamed offordoble. So total 
up the time and effort you 
spend at your system, then 
add the Reader and subtract 
the work. 


Yes, I om very interested in the IOC Reoder. Please send me more 
information. 

NnmA 

Address 

City State Zip 

PhnnA ■ 

Mail to or call; Intelligent Optics Corporation 
4 Heritoge Pork Rood, Clinton, CT OM 1 3 Telephone (203) 669-3650 


INTELLIGENT OPTICS CORPORATION 

Nomn mdicaled by TM<y • ore ira<terTX)ri(»of itteir mpective tnoiurfoclurers 
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Our Business Machines' OA-Link system consists of(l) combined CPU/RAM/video circuit boards 
that are inserted into the expansion slots of an 8086/80286 computer and (2 } cables that connect 
the CPU cards ( which contain NEC V20 processors} to the workstations through (3} an interface 
box. The workstations consist of standard PC-style keyboards and either CGA or monochrome 
monitors. The .system runs under (4) the OA-Unk multiuser operating system. 


Our Business Machines* OA-Link System Topology 
I St” (Media: Multiconductor Cable) 


□ 

: 

ARnflii 


Interface . 
aoi 1 

server 


1 1 || CPUcartfs 





Mrte 
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sor with 768K bytes of RAM (640K usable 
by DOS). You can set the video part of the 
card for either monochrome or CXjA dis- 
play. 

The interface box looks like a shortened 
Hayes Smartmodem. It has the same gen- 
eral size and a similar silver-ridged metal 
cabinet. Full-size DB-25 connectors for 
one serial and one parallel port occupy one 
end of the interface box, and connectors 
for the monitor, keyboard, and power sup- 
ply are on the other end. 

If you use one of the ports on the inter- 
face tx)x to connect to a printer, other users 
on the system can access that printer local- 
ly or through the network. You can use the 
serial port to connect a modem or a mouse 
or another RS-232C device. 

You can expand the OA-Link multiuser 
system to as many as eight workstations, 
with a maximum distance of 200 feet be- 
tween the host computer and a user station . 
By setting DIP switches on each worksta- 
tion’s CPU card, you can configure each 
workstation with a unique ID code (num- 
bered 0 through 7). 

Installation installing the hard- 
ware for the OA-Link system is relatively 
easy. The major steps are setting DIP 
switches to designate the address of each 
workstation’s CPU card, inserting the 
workstation CPU cards into the host’s 
empty slots, connecting the cables to the 
CPU card and to the interface box, supply- 
ing power to the interface box, and con- 
necting the monitor and the keyboard to 
the interface box. 

The most significant drawback to the 
hardware part of this system is the size and 
bulk of the connecting cables. You could 
say that you uade bulky cable runs for 
bulky equipment on your desk, but that 
doesn’t make the cable runs any easier to 
install. The cables would be difficult to 
fish through walls, and you would certain- 
ly have to remove and reinstall the con- 
nectors — a job calling for a soldering iron 
and good technique. The cabling scheme 
is acceptable if you can run the cables 
around a baseboard or through a false ceil- 
ing. but making an attractive-looking in- 
stallation through the walls would be diffi- 
cult. 

Although the two cables running be- 
tween the CPU card and the interface box 
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look identical and have identical connec- 
tors, they are different. Only paper labels 
on the cables mark their function. If the ca- 
bles lost their labels, you’d need to do 
some sophisticated analysis or trial-and-er- 
ror troubleshooting. Designing the devices 
with different connectors for the different 
cables would have been a good idea. 

Software The OA-Link multiuser 
operating system consists of MS-DOS 3. 1 
or 3.2 augmented by a Hoppy disk contain- 
ing programs called the ODOS utilities. 
Every user on the system uses MS-DOS 
3.1 or 3.2, loaded into the CPU/video card 
from the host’s hard disk. The ODOS utili- 
ties furnish printer-sharing services such as 
displaying printer status, halting printing 
of local or remote files, and switching the 
default printer destination. 

If the hardware installation is relatively 
easy, the software installation is simple. 
ODOS comes in a single non-copy-pro- 
tected system floppy disk. The job of in- 
stalling the networking software consists 
of copying all the files on the system flop- 
py disk onto the boot hard disk drive of the 
host station. Two of the files in the system 


■ The OA-Link system 
lacks the software 
features needed to support 
heavy printer-sharing or 
access to the same 
files by more than one 
station at a time. 


disk ate an AUTOEXEC.BAT file that 
loads the RAM-resident Network Operat- 
ing System and a CONFIG.SYS file that 
makes the network environment a system 
device. 

Once the host station is up, you can 
power-up the workstations by turning on 
the monitor and the power switch on the 
interface box. At boot-up, each worksta- 
tion monitor displays a user ID code 


(USER 1 , for example) and the DOS 
prompt. 

Our Business Machines’ OA-Link pro- 
vides two basic things: disk sharing and 
printer sharing. Each workstation on the 
system has one logical disk drive (C:). 
which is the host’s hard disk. You can use 
the server’s keyboard to move files be- 
tween the C: drive and a floppy disk on the 
A: drive. Each workstation has access to 
every file on the shared disk . The OA-Link 
operating system does nothing to prevent 
one user from modifying or deleting every 
other user’s files on the shared disk. 

The latest versions of DOS have a few 
file protection capabilities, such as file 
locking or the ATTRIB command. You 
must invoke the file-locking capabilities, 
however, as part of a relatively sophisticat- 
ed database management scheme, and 
anyone can use the DOS ATTRIB com- 
mand to make a file read/ write or read 
only. 

PROTECTING DATA The best ap- 
proach to using OA-Link in a work group 
is probably to assign each user to a subdir- 
ectory and to let only the system adminis- 
trator make transfers between subdirector- 
ies. The nature of the work group will 
determine how successful this kind of poli- 
cy will be, because the network supplies 
no software to enforce it. 

The ODOS utilities provide basic print- 
er services, such as displaying printer sta- 
tus, halting printing of files, and printer 
switching. A three-character sequence en- 
ables a user to send output to any printer on 
the network. Each serial and parallel port 
on the workstation interface box has a 
unique three-character name consisting of 
Ctrl-Alt-#, where # is the designated port 
number. 

For example, anyone on the network 
can access the printer attached to the paral- 
lel port on userO’s interface box by press- 
ing the Ctrl, Alt. and 0 keys. UserO’s seri- 
al port is accessed by pressing the Ctrl, 
Alt, and 4 keys. The host computer’s first 
printer port is designated as port number?, 
the host’s second printer port is number 8, 
and so on. The concept is simple and the 
system works, but the details of operation 
can require using an operating aid, locally 
written on a piece of paper, at every work- 
station. 


[TT]] EDITOR’S 
ad CHOICE 


• AUayPlusA 


The Alloy Plus4 system is the hands- 
down winner for performance. We 
also like the idea of extending RS- 
232C wiring more than we do ex- 
tending keyboard and video cables, 
as you must do with the other two 
systems reviewed. The ability to use 
Novell’s Advanced NetWare on this 
system is also valuable. 


In DOS-related tasks that don’t depend 
on disk caching, the OA-Link system per- 
formed as well as IBM PC standard work- 
stations operating on more expensive me- 
dia-sharing LANs. Its performance slowed 
down considerably under the record- and 
file-locking workload provided by the 
Smart Applications LAN benchmark tests. 
Judging it from a performance standpoint, 
this system is adequate to support a small 
group that is, for example, manipulating 
spreadsheets or doing some types of word 
processing that don’t place a heavy load on 
the server’s hard disk. It lacks the software 
features needed to support heavy printer- 
sharing or access to the same files by more 
than one station at a time. 

Installing the hardware for the OA-Link 
is easy as long as the work area is small arrd 
open. Installing the software is simple, 
too. Except for printer sharing, the operat- 
ing system is standard DOS . Sharing print- 
ers requires remembering or looking up a 
few keystroke combinations. This system 
is a practical way to share resources and 
exchange files in small work groups, but it 
comes with a significant vulnerability; the 
lack of any security, file management, or 
file protection beyond DOS, OA-Link ex- 
pects users to play by the rules. GH 


FrankJ. Derfler, Jr. , is a contributing edi- 
tor of PC Magazine, Roberto Rivera is an 
in-house computer consultant for George 
Mason University. He has also worked as 
a netHork applications programmer for 
Chase and Arlington located in Rosslyn, 
Virginia. 
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PC Magazine Editor’s Choice 

] Standard-286 II 

8 MHz/0 Wait state 


"The only thing standard with theCompuAdd Standard-286 II that 
I tested was Its AT compatibility and its name. With its 8-M Hz clock, 
zero wait state, speed and reset switches, and six 1 6-blt buses, the 
Standard-286 II stands out from its competitlon...lts performance, 
features, and price are enough to make me want to take it home.” 

Vincent Puglia PC Magazine Vol.6#3 

"In Short: Low base price, a Phoenix BIOS, the ability to switch 
speeds without rebooting, and a reset switch make this one of the 
best of the bargain compatibles.” pc Magazine voi.6«3 


• 8M Hz Speed 

• OWaitState 

• Intel 80286 Processor 

• 200 Watt PowerSupply 

• Clock/Calendarw/Battery Back-up 


One-Year Warranty 
AT Style Keyboard 
Phoenix BIOS 
612KRAM 
1.2MB Floppy Drive 


Now Only. . . $995 


Look At What The Editors Are Saying ! 


“PROFESSIONAL STARTER KIT” 


Computer 

286/10MHZ system with Intel 80286 processor (with 
Bwilch-selectable 6MHz or 10MHz processing 
speed). Phoenix ROM BIOS. S12KB RAM. 
(expandable to 1MB on motherboard). 8 expansion 
slots. 200 watt power supply. 1.2MB (loppy drive. 
5060 style keyboard, dual (loppy/hard drive 
controller, clock/calendar w/baliery backup. 


Hard Drive 

20MB Seagate Hard Drive fully installed, with 
eSms access time, an indust ry favorite. 


Mod«m 

1200 Baud internal modem with software, l^card. 
fully Hayes compatible, autoanswer, autodial. 

Monitor and Display Adaptor 

High resolution (750 x 350) amber monochrome 
monitor with 12” display screen and Hercules 
compatible monographics card with parallel port. 



Printer 

Fast 180 CPS dot matrix, 80 column, quiet (less 
than 55db) printer with 3KB of buffer memory, 
graphic mode (up to 240dpi), near letter quality 
mode. 8 foreign language marks and symbols, 
(ractorrfriclion feed, and replaceable print head. 


Software 

MS-DOS 3.2 operating system and GW BASIC. 
Introducing the new professional Zen: Professional 
Word with spelling checker, now includes mall- 
merge and supports most font styles ar>d printers 
(even laser printersl). Professional Cafe offers 
linear regression with over 250,000 cells available. 
Professional Link offers greater capability and 
flexibility plus additional terminal support for 
ANSI-X 3.64 and VT 100. 


Accessoftes 

Parallel printer cable, box of 10 high-density 
diskettes. 200 sheets continuous form paper. 


Only. . . $1995 

Professional starter Kit EGA $2395 

14” EGA high resolution color monitor and enhanced graphics adaptor card for vivid coiors and graphics 



12303-G Technology Austin, TX. 78727 


Call Toll 

800-531 

TechSupporl InTexasCall 

800 - 527-3125 ^ 512 - 250-5541 


IBM & AT ve registered trademarks of International Machines Business Com- 
Hercules is a trademark of Hercules & MS ts a trademark of Microsoft 










Discount Prices on Brand Name and Standard Brand Products. 



The Star>da/d- 286/8 PC Magazines Editor's Choice, with lOMHz processing speed. 
A Phoenix BIOS and a low price make it the affordable, high performance choice 
among AT-compatible computers. Its six 16-bit expansion slots and four-outlet 200 
watt power supply Ir^aure that this system can grow along with your computlr>g 
needs. 

• 10M Hz Speed • One Year Warranty 

•PhoenixBIOS • 1.2MB Floppy Drive 

«lntel80286 •512KBRAM 

• 200WattPowerSupply • Dual Floppy/Hard Disk Controller 

• Clock/Calendarw/^tteryBack-up • AT Style Keyboard 
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Only. 


The Stan<lard-286/i2 combines AT compatibility and high processing speed (twice 
as fast as the original IBM AT) at a competitive price. To insure software 
compatiblity, the system speed is switchable between 6MHz and l2MHz. The 
Standard-286/12 comes with i MB of RAM. allowir>g the use of RAM disk software. 

• 12MHz Speed • Intel 80286 Processing Power 

• 1MBRAM • 2O0WattPowerSupply 

• AT Style Keyboard • Dual Floppy/Hard Disk Controller 

• 1.2MBFIoppyController • OneYearWarranty 

• Clock/Caierxtarw/Battery Back-up 


Monllor not inciudtd 


“CAREER STARTER KIT” 

Everything You Need To Begin Serious Computing immediateiy! ! 


Computer 

IBM compatible Standard Turbo-68 system with 
Intel 8068-2 (4.77-8MHz) processor. 256KB RAM 
expandable to 640KB on main board, and 8 
expansion slots. Half-height, double-sided dis- 
kette drive, diskette drive controller, Hercules 
compatible monochrome graphics adapter card 
with parallel port, 135 watt power supply and 
AT{tm) style keyboard. 


Monitor 


High resolution ( 750 x 350 ) amber monochrome 
monitor with 12" display screen. 


Printer 


100 CPS dot matrix 80 column printer with friction 
and tractor feed and all-points-addressable 
graphics capability. 


Software 


Microsoft MS-DOS 3.2. Microsoft GW Basic. ZEN 
Word (word processing & spell checker) ZEN Calc 

(spreadsheet) and ZEN Link (communication 
package). 


Accessories 


200 sheets continuous-form paper, printer cable, 
and lOblank diskettes. 


IBM & AT ar» registered trademarks ol Interruitional Machir>«s Busirtess Corp 
Hercules ts a trademark of Hercules a MS laa trademark o( MtcroSoh 




Call Toll Free: 

800 - 531-5475 

S CD 


r«c««s>«»eft mTaiMCaii 

60SS273125 S12-2S0-S$41 
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Enhancement Products 
forIBM> PC’s 
I "Personal Computer Products"! and Compatibles 





Full Documentation • Illustrated Manuals • One Year Warranty • Toll Free Tech Support* 


-^1 III II 


-riK^ 

I luyw 

Quality Hard Disk Drives For AT'^ Compatibles 


• One YearWarranty 


• Whitney Technology Flexures 
And Sliders 


• 28ms AverageSeekTime 

• LinearVoiceCoilClosedLoop 
Servo System 


42MB 

70MB 


• Faii-SafeAutomaticActuator 
Lock 


• LowPower-14WattStandbyPower 

$595 

$895 



Hard Drive Kits 
for PC’sandCompaqs 


Hard disk drive, 
controller board, 
cables, mounting 
hardware, instal- 
lation manual. 
Compaq kit has 
3V^” shock- 
mounted drive. 


20MB $375 

30MB(RLL) $449 

20MB(torCompaq) $395 





FlashCard-20 


• Western Digital Controller 
• Boots From FlashCard 
• 20MB3%" Hard Disk 



• OneYearWarranty 

• Installs in Minutes 



Editor’s Choice 


FlashCard-30 

• Western Digital Controller 

• Boots from FlashCard 

• 30MB S'/i” Hard Disk 


•FonhosemoreconcKned • OneYearWarranty 

with budgets... the Standard 

Brand Fiashcard-zo and • Installs in Mlnutes 

Flash Card- 30 stand out as 
the best low-cost choices... 

We also like their st raighl- 
torwardand honest simplic- 
ity... Either product would be 
agood, honest addition to 
yourPC." 

WinnL. Rosch 
PC Magazine Vol.6-3 




Stresm-SO (Teac). $580 
Stream-60 (Wangtek) $757 


Teac or Panasonic 



$99 

360K Floppy Drive 
For IBM AT® 

$109 


ASTSixPakPlus 



384KB RAM 
Parallel Port 
2 Year 
Warranty 


Serial Port 
Menrtory 
Expansion 
Clock/Calerxlar 


$195 


NEC Multisync 
Monitor 

Adju$ts horizontal 
frequency, up to800x560 
resolution, supports TTL 
and analog inputs, 13" 
display. 

$599 


8087-3. . 

8087-2. 

60287 . 

80287-8 
Above Board/AT 



$129 

$159 

$219 

$269 

$399 


Memory Chip5 


64K 150ns $9 

256K 150ns $29 

256K 120ns $35 


EPSON 


LQ-800 

S609 

LQ-tOOO 

$759 

FX-286 

$575 

FX-86e 

$395 

LX.86 

$259 

OKIDATA 

192 -F 

$365 

193 -F 

$549 


ORCHID 

Tiny Turbo 286 

• Uses 60286 Processor (SM Hz) 

• Keeps Original 8088 In System 

• ProcessorSelectableTo 
Insure 100% Compatibility 

• Optional 80287 Numeric 
Processor 

$379 


Princeton 
Graphic Syitemi 


H X*1 2color Monitor 

HX-12E 

$449 

Enhanced Color Monitor . 

$539 

310A 


MonochromeMonitor . 

$159 

Video 7 


Vega EGA Deluxe 


Compatible with IBM EGA. 

25eK of Display RAM. 

$369 


Our Polley: All prices include fuilv insured. UPS ground sh>Dp<ryg on all orders shipped m continental U S A No surchatge tor VISA. MasterCard or 
UPS COO Davmenis (Mmimum purchase ot $50 on COO & net term orders) We acceo' Fortune 1000 Governmental & Insiitutional pulchase orders on a 
nei lerrrvt basis iwith ciedii approval) at rto add'Uorwi charge Allow f days for persortai check and comparrv checks to clear No warranty work dor>e 
wiihoui pr oerf of purchase 

Add 7'-$% sales la* it a Texas resideni Prices ate subtect lo change All eouipmeni carries a new taciory warranty Ak returned items rnusi be 
accompanied bva return aulhortzaion number and subteci toa restocking i«»e 

CcKporate 4 Institutional Accounts Welcome: Our national accounls divttion is dedicated to providing the prompt prolestiorui service required 
lo keep your business tunning smoothly We accept PO s on a nm terms basis, (mirwnum order $S0 please) oher nexl day snippiryg. free fully 
irwured UPS ground shipnienl We offer a full-time technical stall to answer any que*iiorts that might arise artd lo rnake last repairs >l needed 
Yoo'H notice IhedlfeterKe 

AST SmPakPlus. Advantage' end RAMpaqe' are legisiered trademarks of AST Research Inc IBM PC-XT and PC-AT are registered trademarks o' 
interrwiitonai Business Machines Corporation AmcMi Compaq. Epson Hayes Hercules Intel Okidaia. Panasonic. PrsicetonGraphic Systems and Teac 
are Tradema'ksotthei'respoctiveCompanies 

aaatarohiMPaaHwcEciuu? 



Order Toll Free: 
800 - 531-5475 

In Texas Call: 512-250-5541 
Tech Support: 800-527-3125 




Small footprint unit includes 
40 Mb tape drive 


ALLOY 


Comcxitef Products 


Alloy Computer Products. Inc.. 100 Pennsyivnnia Avenue. Framingham. MaaBachuaetts 01701. (617) 875-6100, TWX: 710-346-039<l 
Alloy Computer Products, Inc., 9 Executive Circle, Suite 240, Irvine, California 92714. (714) 261-7661 


4 Important Words 
for PC VARs and 
%stem Integrators 


EASY. 

PLUS4 is the easiest LAN to install and use. 

FAST. 

PLUS4 is the fastest LAN for vertical market database- 
oriented systems. 

VERSATILE. 

PLUS4 is the ideal foundation for 2 to 8 user systems. 
Add inexpensive terminals or PCs as your needs grow. 

ECONOMICAL. 

PLUS4 is the low-cost, high-performance LAN designed 
expressly for VARs and system integrators. 

And there are other good words too. File/record locking. 
dBASE III PLUS. R:BASE System V. 1-2-3. Graphics. 

Before you spend more and get less, call ALLOY today! And 
get yow free “PLUS4 . . . and more” brochure. 


Available NOW 
from your ALLOV 
distributor. 

dBASE III PLUS is a trademark of 
Ashton-Tate. R:BASE System V is 
a tradenurlc of Mkrorim. l*2-3 is a 
trademark of Lotus Development Corp. 
PLUS4 and ALLOY are trademarks of 
Alloy Computer Products, Inc. 
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■ COMPUTERS ■ WINN L. ROSCH 


COMMODORE 
COMES HOME 


T he market for silicon shelf- 
paper — those cheap pseudo- 
computers that proved to be 
more closet-bound dust- 
catchers than desktop data- 
manglers — has tormented 
the best of computer mak- 
ers. Finding a success among the manufac- 
turers of the so-called home computers that 
were popular a few years ago is a chore as 
thankless as sending Diogenes looking for 
an honest man. The casualties are many: 
Atari’s 400 and 800, Coleco’s Adam, 
Mattel’s various models, Texas Instru- 
ments’ TI99, and even IBM’s PCjr. 

Commodore ranks as the sole survivor 
from that era of marketing errors — its C64 
is the only machine from the home com- 
puter’s heyday that’s still being sold. Yet 
even Commodore hasn’t escaped un- 


scathed. The company’s CI28, the as- 
sumed successor to the C64, was wel- 
comed by the remaining home computer 
market with the warmth normally accord- 
ed to in-laws. The aging C64 endures as 
Commodore’s top-selling system. 

Commodore thus has the dubious dis- 
tinction of being the leader in a disappear- 
ing market. It’s the sort of situation that 
makes accountants talk about negative 
growth rates and executives test their fly- 
ing abilities from sixteenth story window 
ledges. Something has to be done: a new 
strategy thought out. a new market found. 

Enter the PC 1 0-1 and PC 1 0-2, new and 
revolutionary machines for Commo- 
dore — at least at first thought — totally un- 
like anything that the company has ever 
before sold in America. Instead of the go- 
it-alunc designs of the C64 or Cl 28, the 


Ruling the waves of its success in Europe and Canada, 
Commodore brings its PC- 10 to the U.S. , where 
it’s setting its sights on the business PC-compatible market. 
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The NOP benchmarlc test is designed to measure raw dock 
speed and memory access time while minimizing differences 
in microprooessors and the effect of memory caching. This 
test executes almost nothing but NOP ("No Operation") 
machirie code instructions in a big 128K loop. 


The Conventional Memory benchmark test allocates 2S6K 
bytes of conventional memory and treats It as a series of 64* 
b^e records. Then. 16.384 rartoom records are read into and 
written from this memory. The result shown is the average of 
the read and write times. 


The 6066 Instnictlon Mix benchmark lest measures the time 
it takes to execute a seiecled series of processor-intensive 
tasks. The lest program uses 8066 instruction code. These 
instruclions are a subset of the total processor instruction set. 


PClOs are merely new additions to the 
pack of PC clones, conformists rather than 
individualists, fitting a standard rather than 
making their own. Moreover, the PClOs 
are not at all like Commodore's cheap 
home computers of yesteryear but are built 
in Taiwan on a business machine base. 


The Floetirtg*Point Calciilatton benchmark test measures 
processor speed by looping through a series of ftoatmg-pomi 
calculattont. kKiuding multiplication, dnrision. exponentiation, 
and logarithmic arxl trigonometric fundions. The bertchmark 
program uses the floating-point Nbrery included with Microsoft 
C Compiler 4.0. 

foreseen in its makers’ wildest dreams. 

The PClOs are aimed at exactly the 
same market as are the Leading Edge 
Model D, the Epson Equity I, and the 
Tandy Model 1000 — a marketplace where 
price means more than anything else, par- 
ticularly performance. Their introduction 


The strategy they embody seems plain: in 
America. Commodore is moving from the 
living room into the burgeoning business 
computer market. 

In truth. Commodore is new neither to 
the business computer industry nor to the 
PC-compatibles market. Remember that 
one of the company’s many monikers is 
Commodore Business Machines. And the 
European arm of the multinational com- 
puter company boasts one of the market- 
ieading desktop business machines on the 
Continent. 

The idea of moving into budget-priced 
business machines probably did not re- 
quire great enlightenment on the part of 
any Commodore executive, however. The 
success of other such low-cost machines 
has been as phenomenal as it was unantici- 
pated. For instance, the Leading Edge 
Model D remains backordered for months 
because supply cannot meet a demand un- 


at the Consumer Electronics Show in Las 
Vegas last January confirms the mariceting 
aim for the PClOs. At the time, those 



FACT 


FILE 


Commodore PClO-1 
Commodore PCl(r.2 
Conunodofc Business Machines Inc. 

1200 Wilson Dr. 

West Chester. PA 19380 
(215)431-9000 

Lis Price! PC 1 0- 1 , $999 with 5 1 2K RAM . 
one disk drive. PCIO-2. $1,199 with 640K 
RAM, two disk drives. 

Requires: Color or monochrome display. 

In Short: Ordinary 8088-based compuleis 
with no performance advantages but with 
full PC expandability, famous name, and 
competitive retail price. 

CIRCiEem ON READCR SERVICE CARD 


The DOS Disk ACCM8 tonctwnafS lesi measures the time rt 
takes to do e rendom sector reed uelng DOS. DOS butters ere 
set el 3 and ttie intedseve factor is letr el trie driveb defauH 
setting. This reel adds DOSS overtread to Itw Bros and hard* 
ware times, trie test program pertorme the sector read 1.000 
times within the DOS disk partition. The average result is 
shown ki millleeooride. 


wanting to gel their hands on cheap clones 
were frustrated by the lack of available 
merchandi.se. Commodore aimed to take 
up the slack in supply. 

Dig into their cases and you’ll find evi- 
dence that the PClOs were merely waiting 
for a propitious moment or some powerful 
motivating force to push them onto the 
American market. The system board is 
plainly silk-screened with the legend 
“Copyright 1985 Commodore.” That’s 
going way back for a 1 987-vintage intro- 
duction, an unusually long gestation in a 
market where products are often intro- 
duced before the first pen touches down on 
the plans. The reason is simple: the PClOs 
are computers that have come in from the 
cold of Europe and Canada. Up north, the 
identical Commodore computer is the top- 
selling PC compatible. In Europe, and par- 
ticularly Germany, it also ranks near the 
head of the list. 

The marketing ploy and timing of the 
introduction should guarantee such sure- 
fire success that the PClOs probably won’t 
have to be very good computers to be mon- 
ey-makers for Commodore. Remarkably, 
however, the two PClOs just happen to be 
very competent (though perhaps dated) 
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IfcwlDgetintothelilvary at 3 ajiL 


If you can't quite squeeze your re- 
search into a reguiar 9-5 day, you need 
KNOWLEDGE INDEX." In minutes, 
you'll locate the articles you need from 
millions contained in over 10,000 jour- 
nals covering all disciplines. Best of all, 
you use KNOWLEDGE INDEX nights 
and weekends, when the library may 
be closed. 

No special equipment or program- 
ming skills are required. All you need is 
a personal computer and a modem to 
access many of the same online data- 
bases used in libraries. 

But convenience isn't the only advan- 
tage. We'll automatically charge your 
VISA, Mastercard, or American Express 
account, so paying for KNOWLEDGE 


INDEX couldn't be easier. And since you 
use Knowledge Index during the hours 
libraries and businesses don't, you 
save money. 

Sign up and receive $10 off the 
start up fee. Forget about rushing to 
the library before it closes. Just get 
KNOWLEDGE INDEX. An idea that's 
long overdue. 

For information, call 800-3-Dialog. 

Or write: KNOlWLEDGE INDEX, Dialog 
Information Services, Inc., 3460 Hillview 
Ave , Palo Alto, CA 94304. 


A subsidiary of Lockheed Corp 


SAVE $10 NOW. Sign up tor KtsOWLfOGE 

INDEX now* and pay onty a S2S start up lea (rag Jariy 
$35) Faa plus connect-t fTte cnarges ot 40* par mmuie wii 
bebfUad lo ^r credit card (KNOWLEDGE INDEX is 
avaKatxa only ttvougn mesa creoi cards) 

LjViSA UMasiercaro C American Express 


Acc No Exp Date 

Signal ure 


Name Ipleasa prmt) 
Address 


City ■ Slate Zip 

Teiepnone{Day) 

* KNOWLEDGE INDEX User s Workpoc* password ar>a 
coniraci we pe sent immediataly Coniraci must Pa 
returned wiltxn 30 days lo keep password active 
KNOWUOOE INDEX Diatog intormalKxi Services 
3460 Hrilview Ave . Pato Ano CA 94304 


KliOWLEPGE^IOB^~ 

I N F O R M A T I O N - O N L I N E ALL NIGHT 
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Pick a card. 


Toshiba® gives 
T3100® users: 

Modem (Suggested List, $399’*) 

■ 1200/300 Baud Internal Hayes* compatible Modem 
No communications software 

Memory Card (Suggested List, $1,699*) 

• 2 Megabytes Regular Dumb (Extended) Memory 
No EMS software (This board can’t use EMS anyway) 



Megahertz gives 
T3100 users: 

Easyralk’ EMS/T1200 

• 1200/300 Baud Internal Hayes-compatible Modem 

• Crosstalk* Communications Software inclnded 

• i Megabyte Smart (Can be Extended or Expanded) 
Memory 

■ EMS Software(Lotus*'/Intel®/Microsoft* 
Specification) inclnded 

■ Two-year Warranty 

■ Easy Installation— Only One Board to Install! 

■ Easy Operation — Software Helps You 

■ Two Products on One Internal Board 

t $7QQ 


’nuff said. 

Already made the mistake? 

Save $300. Send us your Toshiba modem and $499" we’ll 


send you an Ea^Thlk EMS/T1200 with CRO^TALK . 



EasyTalk 
EMSIT1200 
for the 

Toshiba T3100 


MH? 

Megahertz Corporation 

2681 Parley’s Way Salt Uke City, UT 84109 (801)485-8857 

f A subsidiarj' of Vector Development Inc., a public company 

For more information and a 
deaier in your area, cail toli-free 

1 - 800 - 338-8726 

*PnmCraaT<niubtrrirrLW>>«( April 1, IH* *'liilradiic1«ry Prtrr.SB(fn(rdLMdtM Jmw LIMT. 
MW»A AhorMiipaliMrmhllirMwGIlIOfH TiWnurkt tad ihrir owttrn T«*hib«.niM-T»l<iba 
Aamn.lar Caq'Ttlli-MriabmiCiirporalMi CniKMaUi - DCA Latu*— latwD m l ii pn i M 
Cifpuralloa [url-l(irir«tparuiM Hlmwia-MlrnMiflCMpontMA GlID-OrM8ni*B> 
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Phoiogr^: Les Morsillo 


FREE 

CONSULTATION! 



■ COMMODORE PCIO 


machines capable of running whatever or- 
dinary PC applications you load into them. 
They're go^ enough, in fact, that you’ll 
undoubtedly see these machines plugging 
away on desktops in small businesses and 
cost-conscious corporations all across the 
country despite the homey American repu- 
tation of their maker. 

Overall, they rate as a good choice for 
applications in which performance counts 
least. Compared to some of the other cut- 
throat PC clones, they also offer unusually 
good expansion possibilities: four free 
slots out of a total of ftve, space awaiting a 


hard disk, and a big enough power supply 
to take care of most options. Their sole 
shortcoming is that, at their current prices, 
they might not be cheap enough to com- 
pete effectively against the new wave of 
clones selling at $500 to $700, But savage 
discounting — something Commodore 
computers are well accustomed to — holds 
the promise of making the PC 10s market 
leaders. 

UNREMARKABLE OLD FRIEND The 

differences between the two PCIO models 
ate threefold: drives, memory, and price. 


The Commodore PC 1 0- 1 . pictured above, is 
equipped with 512K bytes of RAM and one 
floppy disk drive. The PC 10-2 comes with 
640K bytes of RAM and a second floppy disk 
drive. Monitors for both models are tun 
included in the base price. 


EGA Cards 

ATI EGA Wonder 

. . .299 

Number Nine 

CALL 

Paradise Autoswitch . . 

. . .399 

Orchid 

,. ALL 

VEGA Video 7 

. . .349 

Memory 


AMI ELEPHANT 10 & 12 MHz!! 

HARDRAM 


Non Volatile EMS , . . 

. 359 

Tall Tree LOWEST! 

Maynard ON-Board 

. 695 

Maynard Maynstream (20)l 095 
Maynard Mouse ( 20 ) .149 

Accelerator Boards 

Maynard Surprise! 

. . 119 

Surprise 286 

. . .399 

Megahertz TurboSwitch 

. . 125 

Micro Way 

. . ALL 

Orchid 

CALL 

Ariel 

CALL 

Software 


Above Disc 

. . .89 

DOS 200LS 

, . . .89 

STSC APL 

Statistics 

..395 

Statgraphics 

..595 

Execustat 

..369 

Desktop Publishing 

Dr. Halo DPE 

.175 

Fancy Font 

. .165 

JLaser-t- 

NEW! 

Laser GL 

...75 

LePrint Extended 

. .249 

Page Builder 

..350 

PCB Layout 

Ovation Schema 

. .399 

P Spice 

CALL 

Winteck SmartWork 

. 849 

1 Call for many products not listed. | 

276 A Victoria Street 
Costa Mesa. CA 92627 

(714) 722-6700 

Shipping from East & West coast | 
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■ COMMODORE PC 10 


The PC 10-1 is the more modest effort, 
equipped with a single floppy disk drive, 
5 1 2K bytes of RAM, and a $999 price tag 
that lets you instantly imagine the head- 
lines on the press releases: “Full PC com- 


patibility for under $1 ,000." The PC 10-2 
is a step-up model that adds a second disk 
drive and 1 28K bytes of RAM (making the 
memory total 640K) to the machine and 
$200 to the price tag. 


Except in respect to the manufacturer, 
neither PC 10 model rates as a milestone 
machine. Both are quite ordinary PC com- 
patibles, hardly newsmakers in a world 
dazzled by the performance of the 80386 
microprocessor. 

Central to each is the same brain, the 
8088 microprocessor, running at the 4.77- 
MHz rate that’s standard for IBM PCs and 
PC-XTs. Performance is pedestrian com- 
pared to the glory machines in today’s PC 
universe, exactly equivalent to the speed 
of a first-generation PC. 

For those who need more oomph in 
their number crunching or graphics, a 
socket is available for an 80287 numeric 


■ Except in respect to 
the manufacturer, 
neither PC 1 0 model rates 
as a milestone machine. 


coprocessor. It will probably be used by 
folks who like to turbocharge their Chev- 
ettes or Citroen 2CVs. 

Functional differences from the IBM 
PC or any other popular clone are trivial. 
The PC-lOs will run any version of DOS, 
including PC-DOS 3.2, and any program 
that doesn’t depend on the BASIC module 
that IBM builds into its system ROMs. But 
you won’t have to bother with PC-DOS or 
worry about BASIC because both ma- 
chines come complete with MS-DOS 3.2 
and GW-BASIC as standard equipment. 
Commodore also includes a copy of the 
SideKick desktop utility package. 

Turn on a PCIO, and you’ll see a slight- 
ly more informative screen than the flash- 
ing cursor the PC gives you at power-up. 
The PCI Os list their port assignments and 
count through memory as it is checked so 
you know that something is actually hap- 
pening while you wait through the self- 
test. In about 30 seconds, each machine 
announces all’s well with a quirky, chirpy 
trill and boots up from drive A: . From then 
on, you’ll be dealing with the DOS you’ve 
grown to love/hate/endure. 

On the outside, the PCIO looks like a 



9CURE... 



FOR "SLOT PHOBIA!’ 

Snap two half cards into one slot. 

FIRST CURE: 

■ Conventional memory. EMS memory 
and EM memory... up to nine mega- 
bytes in one slot. 

■ Snap doses of 1. 2, 4 or 6 megabytes 
behind the one megabyte primary 
board. 

SECOND CURE: 

■ All the video input/ output you could 
ever need for your XT" or AT", 

■ Snap your choice of video cards IMi 

behind a primary 1/0 board. ^ 

THIRD CURE; 

■ All the memory you could ever need 
for your PC/XT. . . up to 8 megabytes 
of EMS memory in one slot in easy 
to take doses of 1 to 8 megabytes. 

A NEW INDUSTRY STANDARD; 

■ First to get more than 3 megabytes 
in one slot. 

■ First “Z” Bus for snapping two half 
cards together to create the equivalent 
of two full length cards in one slot. 

■ First to offer card trade- ins for 
future memory and video needs. 

■ First to allow you. the buyer (and not 
a profit hungry manufacturer) to 
decide how you spend your hard- 
earned money. 

It's another 

zu(:kieri3c>\i;d 





For more information see your local, 
authorized ZUCKERBOARO reseller or 
call 1 - 800 - 624*4920 in the U.S. or 
1 . 800 - 458 - 6200 in Calif. 

Advanced Transducer Devices, Inc. 

235 Santa Ana Court, 

Sunnyvale, CA 94086 
Telephone: (408) 720-1942 


IBM. AT and XT art >tg<slaied irademarkt oi Intarnational Busintss Machines. Itk 
I t's another ZUCKERBOARO it a registered trademaiA of Advanced Ttansducet DevKes. Inc 
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THE HARD DRIVE SPECIALISTS 


PC KITS: 

Our kits come complete with all 
the components that you need to 
install a hard drive, including 
controller card, mounting hard* 
ware, cables, and software. In 
minutes you can add a hard drive 
to your system with our easy 
to understand, fully illustrated 
instruction manuals. 

20MB MiniScribe, 65m$ $359 
20MB Seagate, 65ms $369 
30MB MiniScribe, 65ms $419 
30MB Seagate, 65ms $429 


Every hard drive we sell comes 
with a sixty*day money back 
guarantee. We provide free, 
fully-insur^ UPS shipping with- 
in the continental U.S.A. 

Our trained customer service/ 
technical support staff is ready 
to serve you if needed: 

512-335-7598 


SCRIBECAROS: 

The ScribeCards by MiniScribe 
mount into your computer with 
the ease of an expansion card! 
Their shock mount^, fast-access- 
time hard drives mounted on a 
controller card is the newest 
technology, insuring reliability 
and space saving design. 

Scribe 20MB, 66m5 $399 
Scribe 30MB, 66ms $429 

TAPE BACKUPS: 

We put it all together for you 
with controller and drive cable, 
tape cartridge, step by step 
manual, and software. The 
backup process starts with a 
simple command from you and 
finishes by itself in minutes. 

20MB for your PC $549 
60MB for your AT $749 


Lifetime Memory Products: 
Quality hard drives at competitive 
prices. We ctffer the best pr^ucts, 
superior Quality assurance, 
and a 46-hour bum-in. 


AT DRIVES: 

We're proud to present the finest 
names in hard drives — Seagate 
and MiniScribe. Our AT drives 
come with data cable, mounting 
slides and manual for quick, 
easy do it yourself installation. 
Reliabilty is our guarantee. 

Regular AT: 

20MB Seagate, 65ms $295 
30MB Seagate, 40ms $569 

High Capacity: 

40MB MiniScribe, 28ms $578 
71MB MiniScribe. 28m5 $879 
40MB Seagate, 40ms $595 
80MB Seagate, 28ms $919 


Lifetime Memory Products 
12611 Research Blvd. #400 
Austin. TX. 78759 
National Sales Staff: 
1-800-622-8001 Outside Te: 


LIFETIME BACKUP 
UnUTIES: 

Free with every Lifetime hard 
drive. Easy to use, reliable and 
fasti Lifetime is a utility program 
for backing up, comparing, and 
restoring files between your hard 
disk and floppy disk drive. Use 
from a menu or your DOS 
commands. It's not sensitive to 
the clock speed of your computer 
and uses either a 1.2MB or 
360K floppy drive. 



1-512-335-8394 Inside Texas 
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clock. Included are 1 MB of RAM expand- 
able to 4 MB, on the motherboard; 1.2 MB 
floppy disk drive; "0" wait state using a 
64 KB cache; facilities for up to 180 MB of 
hard disk; socket for a math co-processor; 
and a full range of optional peripherals, 
accessories, and expansion products. 

AMT-286 New Faster 

6/10 MHz Switchable Dock. 

This powerful, 
full-featured 

system offers many of the same attractions, 
features, benefits, and options as the 
AMT-386. Based on an Intel 80286 CPU 
running at 6/10 MHz (Ultra-fast 6/12 MHz 
optional); 640 KB of RAM, expandable to 
1 MB on the motherboard; accommodations 
for up to 120 MB of hard disk; Phoenix 
BIOS optional. 

UP/PRO 10™ 

Powerhouse 

^ IBM®- compatible 

in a fully portable package Standard AC 
model has a 16-bit 80186 CPU; 640 KB of 
RAM; dual 5.25-lnch, 360 KB floppies; 
96-pin expansion port; serial and parallel 


communication ports; high-contrast, 80 x 
25 back-lit LCD with 640 x 200 resolution; 
and 83-key enhanced keyboard. Options 
include Super Twist screen and 300/1200 
baud modem. 20 MB hard disk model 
(LAP/PRO 11™) also available Perfect 
computer for busy professionals or on- 
the-go executives. 

DON’T WAIT — CALI NOW 

Pick up your phone now and get full 
details or place your order. 


AMERICAN MICRO TECHNOLjOGY 

14751 Franklin Avenue 
Ihstin, California 92680 

Phones: Corporate Headquarters 
(714) 731-6800, 

In LA call (213)477-6320, 

In Bay area (415) 490-7967 
TWX 5106003265 AMT USA 


* Prices and availabiliiy subteci to change without notice 

'*Reg. trademarks— IBM. IBM PC. IBM PC/XT. IBM PC AT. PC DOS: 
Internationa! Business Machines Corporation; MS DOS. Xenix- 
Mkrostrft; Phoenix BIOS. Phoenix IWrhnologies Ltd 
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WITH OR WITHOUT HIS CLONE 
SUIT, our AMT jr. has more on 
the ball than his big brother. 

Offering top quality in design, com- 
ponents, materials, and construction, this 
feature-packed model is based on an Intel 
8088-2 (or NEC V20-8) CPU, running at 
4.77 MHz or 8 MHZ, selectable: handles 
PC DOS®, MS DOS®, XENIX®, and other 
operating systems, plus a full range of 
IBM-compatible software 

The standard system has a “0” wait 
state on memory, and operates many 
times faster than the IBM PC/XT® Offers 
640 KB of RAM on the motherboard; 

360 KB floppy disk drive; eight expansion 
slots; LED indicator for the mrbo mode; 
PC AT® style keyboard; 135-walt integral 
power supply; and security key lock. 
Optional features include 20 MB to 120 
MB of hard disk, Phoenbt® BIOS, EGA, 
and an 8087-2 math co-processor. 

And for reliability, every AMT jr. 
is bumed-in at the fectory prior 
to shipment. 

No lBM®-compatible system gives you 
more capability and value for your dollar 
than our incredible AMT Jr. 


amt-386" 

SuperEast PC at superlow price! 

C Q Q ^ AMT’S top-of- 

Sr ^ ^ J • tbe-line system 

features Intel’s phenomenal new 80386 
chip with a superfast 6/l6 MHz switchable 


ncw _ 


AMTjr. 

$ 499 .' 


CIRCLE 507 ON READER SERVICE CARD 




■ COMMODORE PC 10 


stylish update of IBM’s original PC de- 
sign. It’s still a needlessly big. rectangular 
box, PC-size (5'/2 by 19 by 15'/2 inches), 
mostly made from sheet metal. 

The front panel is plain beige plastic 
and devoid of ventilation slots. A gray 
nameplate and a right-hand drive bay large 
enough to hold two 514 inch half-height 
floppy disk drives adorn the front. A nar- 
row crease near the top of its flat face ties 
the two built-in indicator LEDs — red for 
power on and green for hard disk drive ac- 
tivity — to the drive bay. Just under the 
front panel overhang is a jack to which the 
keyboard connects. 

The back of the machine looks equally 
Spartan. Besides the five retaining brack- 
ets of the internal expansion slots, only 
two connectors (the built-in parallel and 
serial ports), a small black rocker switch to 
turn the power on and off, and a Jack for 
the power cord are visible. No AC jack for 
plugging in a monochrome display is 
available. The connectors for the two ports 
both follow the PC-XT standard, a female 
DB-25 for the parallel and a male DB-25 
for the serial. 

The thin steel lid of the case is secured 
by five Phillips-head screws in the rear and 
two more at either side near the front. The 
top of the case slides backwards easily and 
lifts off, allowing access to the machine’s 
innards. 

WIDE OPEN SPACES Inside, the 
PCI Os look almost as if someone forgot to 
put the computer in. They’re spacious and 
empty, resembling more a dirigible de- 
signer’s work than a computer engineer’s. 
If you’re installing options, that’s good: 
you’ll have room to work and few worries 
about slicing your hands open trying to 
shoehorn a disk drive into a cramped cage. 
If your desktop is crowded, however, the 
wasted space is annoying. More than a full 
inch of the case could have been carved off 
without compromising any of the internal 
functionality, or the extra area could have 
been devoted to an additional expansion 
slot. Were Corntraxlore simply to limit 
mass storage options to hard disk cards, 
more than 6 inches could be chopped off 
the chunky chassis. 

One reason for the bare look inside the 
case is that both port support circuitry and 
the floppy disk adapter are built into the 


PC 10 system board. The sole feature lack- 
ing from this native endowment is a built- 
in time-of-day clock. 

The only genuine expansion board in- 
cluded or required by either PC 10 is an 
ATI Technologies Graphics Solution, a 5- 
inch-long card in the leftmost slot. This 
standard-equipment video adapter mimics 
the IBM Monochrome Display Adapter, 
Hercules Graphics Adapter, IBM Color/ 


■ Inside, the PCI Os look 
almost as if someone 
forgot to put the 
computer in. They’re 
spacious and empty. 


Graphics Adapter, and Plantronics Color 
Board, so you can plug just about any 
monitor into either PC 1 0. 

The layout of the L-shaped PCIO sys- 
tem board is neat and its quality is high. Its 
circuitry is not densely packed nor does 
there seem to be much of it. You’ll find al- 
most no custom LSI (large scale integra- 
tion) chips; nearly everything is a stock 
catalog item. Unlike the bargain Commo- 
dore computers, this one uses top-quality 
components, like a glass-epoxy (instead of 
a phenolic) circuit board, just as you would 
expect in any quality compatible. Its liber- 
al use of circuit-board real estate should 
guarantee reliable operation, particularly 
considering the modest performance de- 
mands made on it. 

The system BIOS is smffed into a sin- 
gle socketed ROM chip and no vacant 
sockets are provided for expansion ROM. 
Its internal copyright attributes develop- 
ment to the joint efforts of Commodore 
Electronics Ltd, and Phoenix Software As- 
sociates Ltd, It proved both well-behaved 
and extremely compatible and exhibited 
no problems running any standard DOS 
software. 

Only 256K of the total system memory 
is built into the system board, in the guise 
of one parity-checked bank of nine 256K- 
bit DRAM chips. The balance of the sys- 


tem memory is contained on a small pro- 
prietary daughter card just inside the 
innermost standard expansion slot. 

In the PCl()-2, this card is equipped 
with one bank of nine 256K-bit chips and 
another bank of six 4- by 64K-bit chips, all 
soldered down, yielding a total of 384K. In 
the PC 10-1 , six sockets are substituted for 
the latter group of chips so you can later 
add on when the desire moves you (and 
when you can find the moderately rare 
memory chips). 

DRIVE AROUND THE BAY Another 
reason for the vacant look of the inner 
PCIO is its internal drive bay. An unfin- 
ished steel shelf next to the floppy disk 
drives, this internal bay should be able to 
accommodate any full or half-height hard 
disk. The hard disk mounts by directly 
screwing it to a folded-over lip of the drive 
mounting shelf. 

The internal bay is actually wider than a 
standard 5!4-inch form factor drive (that’s 
where an inch could be shaved off the 
chassis). That, together with the loud- 
speaker mounting scheme (the speaker is 
screwed to the left side of the internal bay), 
limit mounting the hardware for the hard 
disk to two screws near its bottom on one 
side. Thus, you can’t easily install more 
than one half-height drive even though two 
should fit, theoretically. 

Commodore obviously intends this in- 
ternal bay to be used for a hard disk. The 
manufacturer even includes an outside 
drive activity indicator complete with ca- 
ble to plug into your disk drive. The 1 10- 
watt output power supply of the PC 10s 
should be sufficient to tun all but the most 
greedy disk drives. However, Commo- 
dore skimps on power connectors, supply- 
ing only two, both used by the PC 10-2 
(loppy drives. You’ll need a wye cable (or 
a hard disk card) to add a Winchester 
drive. 

GE l'llNG SET UP Hardware configu- 
ration of either PC 10 requires setting a sin- 
gle DIP switch bank on the system board to 
indicate the number of floppy disk drives, 
monitor type, memory, and whether a 
8087 is present. All machines are set up at 
the factory to reflect their installed op- 
tions — with one exception. All PCIO sys- 
tems are configured for monochrome 
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ENABLE 

Every now and then in the software industry some- 
thing momentous comes along and changes 
attitudes overnight. The introduction of Enable 2.0 
(with a LAN version, and now available on ZW disks) 
promises to be one of those events. 



Enable with Perspective."" 
Talk about something 
to get excited about! 

Perspective. The graphics package. As 
Personal Computing just wrote, "other 
products cannot even come close" 

Now, Perspective is fully bundled in 
Enable 2.0. Which means you can now 
have an integrated system beyond all 
others. Word processing, spreadsheet, 
DBMS, communications and mind- 
boggling graphics all in one. All offering 
the power business users need (for con- 
firmation, just read our "Raves" column 
to your right). 

And what Perspective offers is truly 
awesome: 

• 15 2-D and 32 3-D graphs from 
Enable's spreadsheet or database 

• Menu exhibiting all graph types for 
selection 

• Graphs can be resized, and rotated 
360 degrees or on any axis for best 
viewing angle 

• 180 choices of shades and patterns 
for various graph elements 

• Automatically converts data from 
one 2-D chart to another, or 
from 2-D to 3-D; all graph types 
compatible. 

Note: the six remarkable 3-D graphs 
you see on these two pages were drawn 
using Perspective. Which should give 
you greater perspective on Enable 2.0's 
vast potential. 



100+ new features 
and enhancements 
to enhance your 
productivity. 

Not betls and whistles, but meaningful 
improvements! Across all modules. 
Brought about by listening to our spe- 
cial User Advisory Board, calls and let- 
ters to our Customer Support staff and 
continuing dialogue with such demand- 
ing Enable users as the U. S. Air Force, 
AT&T and Hughes Aircraft. 

Here are some 2.0 enhancement 
highlights: 

• A High-Level Language Interface 
{Basic, C, Pascall 

• Expanded macro facility 

• Enhanced report language 

• Enhanced menu generator 

• Simplified installation/getting 
started procedure. 

• 80,000 word Proximity/Merriam- 
Webster Linguibase’“ spelling 
checker 

• Row/column sorting on 
spreadsheets 

• Simultaneous display and updating 
of spreadsheet and graph 

• Enlarged Import/Export file com- 
patibility with a wide range of 
popular software* 

And remember, these are improve- 
ments to what is already recognized as 
the most fully featured, most powerful, 
most customizable, tightly integrated 
software system in existence. 



More and more users 
are using more and 
more of Enable. 

In the tough, spec-filled world of the 
Federal Government, Enable is by far 
the number one selling integrated 
software. 

In the corporate world, after thorough 
testing and trial usage, dozens upon 
dozens of Fortune 1(K)0 companies have 
specified Enable. 

And thousands of smaller companies 
have come to the same conclusion: 
Enable has an incredible ability to 
handle a nearly unlimited range of jobs. 

• From the Dow Corning Economic 
Evaluator, "It's not really a matter of 
finding ways to use Enable. I haven't 
found a way not to use Enable" 

• From a DP Manager for Postal Serv- 
ice HQ, "When people come in for a 
spreadsheet, we give 'em Enable. 
Database . . . we give 'em Enable. 
Word processing ... we give 'em 
Enable. I simply can't see us out- 
growing Enable" 

• From Xerox, after benchmarking the 
three leading integrated systems, 
"(Enable had] the user-friendliness 
and methodology of integration we 
were looking for" 

As a complete off the shelf product or 
as a base product on which to build spe- 
cial applications, there just isn't a pack- 
age on the market that can touch Enable. 
Especially now that 2.0 is here. 


’Compalibk* with WofdSidt. MulliMjte. EuiryWrilef, VolksWfitef. F\*dthTe>(l, DCA. DIF, ASCII, 1-2- 1. VisiCdlc, SuperCalc 3. SYLK, dBASE, Cfmdor f, PC File III. 




IN A NEW 
PERSPECTIVE 



One after another, 
the raves keep flowing in. 

Raves! Raves! Raves! Reviewers were 
lauding Enable even before 2.0. 

"A masterpiece of engineering . . . 
Enable clearly outdistances its com- 
petitors. It is, without a doubt, the first 
of a new generation of integrated soft- 
ware products" 

(PC Products) 

"The great thing about Enable is that it 
gives you all the benefits of a collection 
of top-notch stand-alone packages- 
plus integration to boot. It's what 
Symphony was supposed to be" 

(Software News) 

"If you are looking for one program to 
do it all. this is the one'.' 

(PC Magazirte) 

"Enable . . . may be the first program to 
make you give up your dog-eared 
WordStar, dBASE, Smartcom and Lotus 
1-2-3 disks'.' 

(Business Software) 

"Each of the five modules . . . has a 
depth of features and functionality rare 
in an integrated package ..." 

(InfoWorld) 

Enable 2.0 is bound to generate a 
whole new file of raves! Including 
your own. 



Enable/LAN. 

A great new way 
to make connections. 

Enable/LAN gives you the most useful, 
powerful PC network software on the 
market. 

Consider, a system with all the bene- 
fits of Enable 2.0 itself: 

• System design, documentation and 
support making ease of use a reality. 

• Word processing, spreadsheet, 
graphics, DBMS and communica- 
tions equal to the functionality of 
the best stand-alones. 

• Smooth, simple, fast Integration 
between applications. 

With all the LAN features you'd 
expect: 

• Password protection for all 
applications. 

• File and record locking for all 
applications. 

• Compatibility with all the major 
networking software. 

Plus some unexpected benefits, just 
one example: Enable/LAN is import/ex- 
port compatible with the most popular 
PC software, meaning you can share 
files on your network from packages 
that don't currently offer LAN versions, 
such as 1-2-3. 

To find out more about all you can do 
with Enable/LAN, land on your favorite 
dealer's doorstep. 

(Available 2nd quarter, 1987) 



Count the ways 
we'll help you 
get the most 
from your investment. 

• Extensive training programs, on-site or 
at our headquarters. Beginner through 
Advanced, at very reasonable rates 

• Custom consulting service for the 
creation of special applications 

• Availability of Enable/Learn-a compre- 
hensive training program-complete 
with instructor's manual and student 
workbooks 

• Site licensing program 

• A Customer Support Plan which pro- 
vides, at a nominal charge: 

-Toll free technical support 
-Technical newsletter 
-Discounts on Enable upgrades 
-Opportunity to participate in User 
Advisory Board and in Beta-testing 
If you now have a new perspective 
on Enable, we'll help you find a dealer 
who can enlarge that perspective even 
further, lust dial 1-800-634-3470 (in 
New York, 1-800-551-1004.) 



imegration without comprom i se * 


0 1987 The Software Croup, 
Northway Teri Executive Park, 
Ballstor) Lake, New York 12019 
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monitors no matter what type of monitor 
they’re sold with. If you're using a color 
display, you'll have to re,set the system 
board switches as well as the ATI video 
board to reflect your monitor choice. Fail- 


To Order. Call 503/244-5782, 8-5 
( West Coast time), M-F, with your 
3E in hand. Or send a check, 
include $3 s/h, $8 overseas. 

$ 39.95 


ure to do so may result in monitor damage. 

Changing the monitor setting is a two- 
step procedure. You must alter a DIP 
switch on the ATI Graphics Solution and 
flip another one on the Commodore sys- 


CentraL Point 
Software 

INCORPORATED 

9700 S. W CapM Hwy , §100 

PorOmd. OR 97219 


tern board. The accompanying documen- 
tation does not make the matter easy. 

The entire hardware setup procedure is 
badly covered in a poorly structured series 
of appendices. Overall, the spiral-bound 
manuals, a combined operations and DOS 
book and a GW-BASIC reference, seem 
aimed more at Commodore's traditional 
American hacker market than the neo- 
phyte user or the business community. 

In the same barely adequate vein is the 
Commodore keyboard. Its layout is a vari- 
ation of the original IBM PC AT design 
with enlarged Enter and Shift keys, ten 
left-hand functions, and a combined nu- 
meric/cursor keypad. For some mysterious 
reation. however, other keys have turned 
nomad. Inexplicably, Alt lies to the left of 


■ The PCI Os are plug- 
compatible with standard 
IBM PC keyboards and 
compatibles, 

Ctrl, above the Left Shift. E.sc is where it 
belongs, upper left, but Backslash is to the 
right of the Left Shift and PrtSc lies in the 
cup of the Enter key. Commodore has also 
added a dedicated Break key. 

The touch of the PC- 1 0’s keys is some- 
what stiff with a linear feel. 'Iliere is no 
tactile or audible feedback. The keyboard 
mechanism appears to be of the hard con- 
tact type, which is generally not as long- 
lived as the capacitive designs of other 
manufacturers. It also appears to be based 
on an inexpensive phenolic circuit board. 

Fortunately, the PC 10s are plug-com- 
patible with standard IBM PC keyboards 
and compatibles. Buy a PC 10 and odds are 
you'll want to invest in a replacement key- 
board sooner or later. 

The review PC 1 0-2 was accompanied 
by a Japanese-made Commodore 1902 
monitor that retails for $349.95. It was a 
pleasant surprise and a delightful contrast 
to the keyboard. A triple-purpose color 
display, the 1902 accepts IBM-style RGB, 
Commodore 64-style split video, and ordi- 
nary composite video inputs. Its sharpness 


Mfe also hme backup utilities for the iBM, Macintosh, Apple P. Commodore 64/128 and Atari ST. 
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PC Tools puts together all the popular features of the Norton Utilities* 
with a powerful DOS interface and makes them resident like Sidekick*. 
Now includes the best of the MACE^** utilities & FastBack^” as well! 

So you can execute virtually any DOS command even when you’re using 
another program I 

With PC Tools, you can 

• UNFORMAT a hard disk. 

• COMPRESS a hard disk for improved performance. 

• BACKUP and RESTORE a hard disk WSI 

• UNDELETE an accidentally erased file. 

•FORMAT a disk. 

• COPY files. 

• MOVE files and reorganize subdirectories with ease. 

• LOOK at (and even edit) a file. 

• SEARCH for a file name or text within a file. 

• PRINT a file (as text or hex and ASCII). 

Arid much ntorel 

All without ever leaving your spreadsheet or database manager or 
word processor or... 

Systm Requirements; IBM PC, PS/2 or compatible, 256K, uses only 
64K in resident mode. Supports floppy disks, hard disks and SVz’ disks 
(including 1.44 meg diskettes), as well as Lotus/Intel expanded memoryl 
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i'lK Wnmg A^yst 


Read It And Rean 

,0. anyone W.O wants to improve X 

PKOM: k/o .iCens. a-"-- ,ooUet. an. .ow to .t .ot. ot 

-•• tr:SS-U rr ■4'^et\^f.) 

l-„ a skeptic. SO sood might ^elp 

could make my "tittng hett . ^ .t was -res 1 g ^ 

't“\”wat" tter. if s iantasttc. 

business f "^o„ram can make my writing 

So i£ a software p 8 • „ i ater I 'm here to _ 

Andl'mnot. a a whole bunch of humble pi t Believe me, it s 

VJell, two months jx. The Writing n check all yo 

Just give Gras-^ttk II you^ ^ comprehensive set^ e„, 

For example. ttmt|ht stop ^l^che suggestion and move on 

U-fa coach, not a dictator. ^ i“^^""cUchU’’.“and 

Giammatik II -^X'edTaVg-ge . conf^^tf^.^fon, Quotation s>isuse. 

Vh- n ;.r.7’S pS'S... »■ P-"" 


kwaro oi ----- „ords anu k-— , punctuation 

.^g„ff~lUlags informal words, c"*>f^fcfp7with established 

<4S : 

And I always start . / ^ 


: We’re Giving It Away. 


Granunatik II found 17 ways to 
improve this letter in just over one min- 
ute. Qrde the same problems (take all 
the time you need) and mark exactly 
what the problems are, and we’ll send 
you Grammatik 11 absolutely free. Give 
it your best shot . Because even if you 
miss a couple, we’ll give you the WorUCs 
Shortest Writing Course just for entering . 

If you want to improve your writing, 
call us and order Grammatik II tociiy. 

CIRCLE 293 ON READER SERVICE CARD 


is a small p^ to 
■fi pay for better writing. 

Remember, there’s no risk^ 

Try Grammatik II for .% 
days and if you’re not happyH 
for any reason, send it back. 

We’ll send back your money. 

And you can keep the World's Shortest 
WrilingCourse with our compliments. 

OrderToday: (800) 872-9933 

“ (415)541-0222inCA 

330 ToHtismdSt. SuHe 135 
SftM FraurLWo. CA 94107 


Limn one l I’.free Vnclil'i ShoriCAi WniiagGounc l-rce Urimaiaiikll pet addrew. (irtmmaiik !I uw nets not eliaihle Conic«t end< Auguti I. I9S7 

C«(i«rsiuiAwenivaiUbleonivraienreA)Ueu Priwriai ' WingLabotKortcA Ira (>ra(nnuiikllii«(r>demjrko(V4Bf1,jhoiai»rieA RcfcteBic Soltwarc 
na itademitkofReletenceSofiwire. Iba • IVt/ReferenceSoliware.InA I'allluc tNdtiMc .Sfccvteti Wniuer.owwiHitLhaACA 


' D Here’s my coolest emrv, nkasc send me the V'orU's KW 
Shtwtesi Whhng Ctmnt i $4.95 vaJuc). 

□ Please send me copies of Gmmnudk II fur 

S89.0U plus $5.00 per unit shipping ($10 per unit outside 
USA). ()A residents add $6 . 30 sales lax per unit. 

. □ VISA D MC □ AaMEX 

■ - Exp. Date 


I’fwnpanv 

Address 

Otyt»uto/^a, 
Phone I 


VPiwd 
-pro.-. . 


30-Day Money-Back Guarantee 

3."iOTou'nsnidSt.. Suite 135 • 6'fW f r««rtsco. CA 94107 


Why this publication 
and more than 1^200 

others let us go over 
their books 

once a yean 


Some publications, we're sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub- 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be- 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor- 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands tor meaningful information. For ad- 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 


MEDIA 

ISTELLIGESCE 
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and color saturation appear equal to IBM 's 
Personal Computer Color Display even in 
640 by 200 mode. Its styling, however, is 
more like that of a television set — an up- 
right rectangle with a straight, vertical 
face. The finish of its plastic cabinet is a 
pleasing, businesslike pale gray beige, 
with the around-the-screen bezel tinted a 
darker accent gray shade. 

A speaker and amplifier are built into 
the 1902, but, as with most other PC com- 
patibles (except for the PCjr), the PCIOs 
have no audio output that would make use 
of the sound capabilities of the monitor. 

A wealth of user controls, including 
horizontal position, vertical hold, color, 
tint, brightness, contrast, volume, and 
three-position video mode, are hidden be- 


■ In the price-is- 
everything market in 
which they compete, 
the PCIOs rate as 
strong contestants. 

hind a hinged door at the lower left of the 
I902’s front face. A power-on push-button 
switch and a pilot lamp are visible at the 
lower right comer. At tear are a female 
DB-9 connector for the RGB input, three 
RCA pin jacks for the split video, compos- 
ite and audio inputs, and a positive/nega- 
tive sync select switch for the RGB input. 

BACK TO THE FUTURE While in 
many ways the PCIOs appear to be com- 
puters designed for the demands of yester- 
day using the technology of half a decade 
ago, they do hold the potential of enlarging 
the PC market even further. In the price-is- 
everything market in which they compete, 
they rate as strong contestants. Although 
their performance is merely adequate, the 
PCIOs have no inherent handicaps. All 
true PC expansion options are open to 
them, unlike some competing products 
which limit expansion board length, the 
number of boards, or the type of disk ex- 
pansion. 
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With some clones selling at street prices 
half the suggested retail of the PCIOs, the 
future of these Commodore machines ap- 
pears doubtful. But if the PCIOs are of- 
fered at the same deep discounts as are oth- 


er Commodore products, they may just 
prove to be runaway successes. US 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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Can Vbu Afford 
Not to Be Connected ? 

^****^^ connectivity; 

"...the condition of being connected." 

AutO-T"' Switch 
Peripheral Sharing Device 


Connect Frofn 3 to 6 Computers 1b The Same Printer or Plotter 


3SehalIa I SerialOut SI49.®® 

3 Parallel In, I Parallel Out S 1 49 “ 

3 Serial, 3 Parallel In - 1 Serial Out S249.o® 

3 Serial. 3 Parallel In - 1 Parallel Out S249.oo 
6 Serial In. I Serial Out S229.“ 

6 Parallel In, I Parallel Out S229.<x> 


Call Ibr Local Dealer 

OEM & Corporate Inqu^ies NX^elconie 

’ 3:iv &2r ' 


INTERFACE TOOLS 


I03I-H E. Duane Avenue 
Sunnyvale. CA 94086 
(408) 730-1112 
Telex 5106018576 
FAX 408-730-1452 


See us at booth 4334 


©COfiniDiM'/Spring '87 

June 1-4, 1987 

Georgia World Congress Center 
Atlanta. GA 




I I I I I I I II I I I I I I 



OotM 7 dtuttaweek 

(703)847-4740 (800)642-2395 

/7!> TEK\ETBBS(7U3) 69^7462 


Information and 'Dxhnology Services, Inc. 

Micro Systems Specialists 8478 Tyco Rd.. Vienna, VA 22180 

NEW SHOWROOM 

2688 E. Fowler Avenue T^pa, Florida 33612 
(Between USF and University Mall) 



Visa, MC, CHOICE, AE 


Drives 

20 MU SEAGATE 65MS S379 

30 MB SEAGATE RIX $469 

20MBST4n26AT $573 

30MBST40:»AT $651 

4nMBST4051AT $792 

«0MBST4()96AT $1273 

40MBI»RIAMXT $1395 

60 MB PRIAM XT $1450 

40 MB PRIAM AT $1175 

60 MB PRIAM AT $1350 

BERNOUUJ DUAL 10 $iai9 

BERNOULLI DUAL 20 $2494 

20MB PLUS HARDCARD $695 
20MB MAYNARD HCARD $759 
ISI WORM 220MB INT. $2995 

60MB ARCHWE TAPE $740 

BOMB ARCH. EXT. TAPE $740 
60MB GENOA TAPE $935 

60MBSYSCEN $1089 

TOSHIBA 35 DRIVE $150 

•TOSHIBA 525 EXT. $349 

FUJITSU :160 K DRIVE $89 

IDEAD!SKrr2 CALL 

Communications 

IDEA COMM 5251 CALL 

IDEA COMM 5250 
/REMOTE CALL 

IDEA aiMM 3287 CALL 

Laser Printers 

CANON A1 $2095 

CANON A2 $3085 

HP1J^SERJET2 CALL 

QMS KISS $1995 

XEROX 4045 . $CALL 


Printers 

NEC P-6 
NEC P-7 
NEC P-5 
NEC P-5XL 
PANASONIC 1080 I 
PANASONIC 109! I 
PANASONIC 1092 
PANASONIC 1592 
STAR NP-IO 
STAR NX-15 
STAR ND-15 Q 

STAR NR.15 V 

STAR NB 24-15 
STAR SD-10 
STAR NX- 10 
CITIZEN MSP-10 
CITIZEN MSP.15 
CITIZEN PREMIER 35 
TOSHIBA P341 
TOSHIBA P351 

Fujrrsu DiJ^ 
FUJrrSU DM91 
OKDATA M182 
OKIDATA M]92■^ 
OKIDATA M193 + 
OKIDATA M84 
OKIDATA 2410 
EPSON FX-286 
EPSOS LX-80 
EPSON FX-86 E 
EPSON 1X>800 


$465 

$670 

$1107 

$1230 

$220 

$284 

$345 

$465 

$174 

$368 

$430 

$522 

$684 

$340 

$240 

$305 

$420 

$470 

$820 

$1212 

$1224 

$398 

$264 

$397 

$598 

$698 

$1961 

$650 

$270 

$476 

$616 




PLEASE CALL 

847-4744 


SHORT TERM 
LEASING AND 
RENTALS AT 
EXTREMELY 
COMPETITIVE 
RATES 


OTHER SYSTEMS 


BlOSATSMhz 

$1769 

SPERRY MICRO IT 

$1795 

IBM XT 

$1195 

IBM AT 

$2395 

1800+ ATIEVEREXI 

$1195 


LAPTOPS and ACCESSORIES 


Ibshiba TUOO w/640 (New Screen) 

$1695 

TbshibaaiOO 

$3195 

NEC Multispeed 

CALL 

Zenith 181 

CALL 

Ontronics CLP D Printer 

$215 

Tbshiba ExL 525 Drive (Generic) 

$339 

Tbshiba 1200 Modem 

$329 


Memory Boards 

JRAM 2 $129 

JRAM 3 ABOVEBOARD $ 1 79 

JRAM AT $179 

JRAM AT3 ABOVEBOARD $239 
JlJtSER MODULE $265 

JLASER + AVAIL 

INTEL ABOVEBOARD $438 

AST RAMPAGE 512K $485 

ORCHID CRAMRAM $291 

576 K MEMORY BOARD $68 
AST6PAK-^W084 $210 

QUADBOARD W/384 $199 

IDEA ALLBOARD 2861 
256K-16MB CALL 

Chips 

64K 150ns set of 9 $8 

64K 120ns set of 9 $9 

256K/150nssetof9 $23 

256K/120nssetof9 $25 

64 X 4 $4 

128K P^4»ck $5 

8087-3 $119 

8087-8 $169 

80287 6MHz $192 

80287 aMHz $306 


Monitors 
NXe MULTISYNC 
AMDEK 722 
AMDEK 310A 

Software 
SUPERCALC 4 
SUPERPROJECT -f 
WORDPERFECT 4.2 
WORDPERFECT 4.1/35 
DBASE 3-1- 
FOXBASE -f 
FRAMEWORK n 
RBASE5000 
RBASE SYSTEM V 
CROSSTALK XVI 
REFLEX 

TURflt) PASCAL W/BCD 
TURBO PROU)C 
TURBO IJGHTNING 
NORTON UTILITIES 
MS WINIXJWS 
MS QUICKBASIC 
MSC-COMPILER 
MS WORD 
WORDSTAR 2000 



• Prices subject to change 
3/30/87 

• 10% re-stock fee on alt 
items 

• Software non-returnable 
if opened 

• No surcharge on VISA. 
MC. CHOICE or AE 



'Editor's Choice" 

PC MAGAZINE 
OCT. 14. 1986 
The ITS Turbo XT 
from Information and 
Technology Services 
is our "best buy" 
recommendation 


$1 


849 “ 


$595 

$549 

$150 


IBM® PC Compatible 


complete 

^$1157 

ITS Turbo XT 

I year warranty 
30 day money back (tuvanlee 


ITS 

TURBO 
286 AT 

* 1095 “ 

• Phoenix ROM BK)S 

• Full one year warranty 

• 80286 CPU switch select- 
able 6 or 8 Mhz (10 Mhz optional) 

• 1.2 MB Floppy Disk Drive 

• Supptnts up to 5 internal W HT drives 

• 2 serial /I parallel ports built into chassis 

• real bme ckxk • 8 expansion skits 
and many more features 

• 6/10 Mhz optk>nal $1195 




2,695 


=^^SPER^y 

PC/IT 

Superior to the IBM AT 
Rated 8.8 by InfoWortd 
44MB. 28ms Access Hard Drive 
3 Speed Pn)cess«r 
Free 8 MHz Math Copnxressor 
1.2MB Floppy. 512K Ram 
2 Serial / 1 P^ld Ports 
Clock/Calendar. 

DOS 3. 1 Basic. System Guide 
00 1 year warranty 

rMonilor-VUenCanl-Keyb'ianl mil incliakill 





4T 


Avadable now 

* 3995 “ 


ITS 

SYSTEM 386 

BIACKHAWK 

Fealuna: 

• ^TEI. NOtie CPI' and iunxirt 
cimits 

• INTEL destftned mutherbiiani 

• Phoenn BIOS 

■ 18 Mhz ekide fpml 

• PC/AT cxtnpatMr K .Hhz antetuMr 
frixn lw>tKiard 

• S12K RA.M stmiiin] b> 

14 

• Par^/Scn^/CliKk 

• 8 SM Expanson rterface 
2-PC CoflipatMe K bit hts cimncctin 
2-32 bx bus comrdin 

• Hard dok/Flunb' diak contniler 

• 12 tnqlabite Ikw 
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Productivity 


■ PC LAB NOTES: TURBO BASIC ■ ETHAN WINER 

Turbocharging 

BASIC, R\RT 2 


In this continuation from Volume 6 Number 9, we look at both new commands and recursive 
fimctions, test Turbo BASIC against QB2, and give an inside look at a great program. 


I n Part 1 of this article I discussed many 
of the concepts that contribute to Turbo 
BASIC’s superiority over other com- 
pilers. But in addition to fast printing, bi- 
nary disk access, and many other impor- 
tant features. Turbo has akso added a 
number of extensions to the language it- 
self. These new commands will be the fo- 
cus of this second part. In addition. I'll 
give you a closer look at recursion, the as- 
sembly language interface, and some 
benchmark test comparisons with Quick- 
BASIC. 

Unlike many other recent BASICs. 
Borland wisely chose not to attempt to re- 
define the language. Where True BASIC 
has arbitrarily changed a number of 
keywords and most of the other BASICs 
.stray considerably in their handling of 
graphics and I/O. Turbo BASIC instead 
builds on Microsoft’s established stan- 
dard. Therefore, conversion from BAS- 
COM or QuickBASIC to Turbo is a rela- 
tively painless proposition, and the 
additional commands and capabilities are 
but icing on the cake. 

CEIL BASIC has always included an Int 
function to truncate a value. Turbo BA- 
SIC. however, has added a Ceil function to 
find the next higher integer amount. In the 
past, this was generally done by adding I 
to the value and then taking the Int of that. 
However, if the number was already an in- 
teger. then the result would be incorrect, as 
is .shown in Figure I . By using Ceil, how- 
ever (Figure 2). the correct answer can be 
easily found without additional testing. 

p 


INCR AND DECR Another useful pair 
of new commands in Borland’s Turbo BA- 
SIC is Incr and Deer, which allow incre- 
menting or decrementing a variable direct- 
ly. Although you could, of course, always 
add or subtract I to a variable, using Incr 
and Deer is more to the point and may 
more accurately reflect the program’s log- 
ic in certain situations. Note that both Incr 
and Deer alst) accept an optional step size, 
allowing values other than I — a welcome 
addition, indeed. 


PROIH ( l ivrn INDEX 


pc: I. ab notes 

Turbo B.ASIC’s new assembler 
interface and recursion abilities. 
PROGRAMMING/l niJTlFkS 
REPEATS helps you rid y our disk of 
unnccessars duplicate files. 
SPREAlkSHEET C’l.lMC 
/-2-.f Icams to speak our language; 
IX)S elbows in on the 1-2-3 disk. 
C’ONNEC’TIVU’VC’I.IMC’ 

Filling the network administrator job 
and securing infonnation from users. 
niRBO POWER USER 
I’rograms that lixate themselves and a 
routine to find the environment. 
ISER-TO-l'SER 
Key swaps for the WordStar user and 
saving configuration infonnation. 

PC TU FOR 

'I'he micn)prix;essor’s bit count and a 
way to see BASIC’s (>4 colors. 
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Value « 12 


Incr 

Value 

' now 

Value 

• 13 

Incr 

Valuer 3 

•now 

Value 

« 16 

Deer 

Value 

'now 

Value 

- 15 


DELAY Alst) new in Turbo is the Delay 
command, which lets you specify how 
long to pause a program’s execution. Pre- 
viously. this was often done using the Tim- 
er function: 

X * Timer 

While Timer < X+2 '2 seconds 

Wend 

Delay, however, does it directly: 

Delay 2 '2 seconds 

Delay 1.25 *1-1/4 seconds 

UCASES AND LEASES Yet another use- 
ful pair of additions is UCaseS and 
LCaseS. which convert strings to all up- 
per- or lowercase. Of course, only charac- 
ters are converted, leaving numbers and 
punctuation unchanged. You would con- 
vert a string to all capital letters thus: 

XS = UCaseS (X$) 

And to make a lowercase copy without al- 
tering the original string, you would use 

Y$ = LCaseS (X$) 

INSTAT One more Turbo goodie is the 
new Instat function, which reports if a key- 
stroke is waiting in the buffer. True, you 
could always use something like 


7 


If InkeyS <> "" Then . 




PRODUCTIVITY 


■ PC LAB NOTES 


X « 4.3 

Print Int(X + 1) 

'prints 5, correct 

X - 7 

Print Int(X + 1) 

'prints 8, wrong 1 

If X <> Int(X) Then 
Print Int(X -f 1) 
Else 

Print X 

End If 

'the only real way to be sure 


Figure 1 : Usinf; tm to find the next higher value can sometimes fail. 


X = 4.3 



Print Ceil(X) 

'prints 5, 

correct. 

X = 7 



Print Ceil(X) 

'prints 7, 

correct 


Figure 2: Turbo's new Ceil function always gives the correct answer. 


Instat is more to the point, as well as being 
substantially faster, especially if you are 
repeatedly polling the keyboard while do- 
ing something else. 

If Instat Then . . . 

Perhaps the biggest benefit of Instat, how- 
ever, lies in the fact that it does not remove 
the current character from the keyboard 
buffer. I generally pause for a keystroke by 
using While and Wend: 

While InkeyS = : Wend 

This produces the tightest (and simplest) 
BASIC code. But when you need to know 
which key had been pressed, this doesn’t 
work: the very use of InkeyS gobbles up 
the pending character. In such cases you 
are forced to use a less elegant loop: 

Get .Key 
X$ = InkeyS 

If X$ = Goto Get. Key 
With Instat, that can be replaced with 

'pause for a keypress 
While Not Instat : Wend 
' now get the key 
X$ = InkeyS 

EXP2 AND EXPIO Turbo has supplied 
two new forms for the Exp function. 
Where the original Exp will raise the num- 
ber e to a specified power, Exp2 and 
Exp 1 0 use either base 2 or base 1 0 for their 
calculations. Thus 

X = Exp2(7) 
is functionally equivalent to 
X = 2 • 7 

While this doesn't exactly save key- 
strokes. it complements the more impor- 
tant new math functions. Log2 and Log 10, 
the latter of which is dear to every EE. 

&B AND BINS Another nice touch is the 
addition of &B (and its corresponding 
Bin$) for binary numbers. &H and &0 let 
you specify numbers in hex or octal, and 
&B allows you to enter a string of ones and 
zeros when appropriate. I like that. 

NO LINKING One of the reasons Turbo 
BASIC can create finished programs so 
quickly is that it eliminates the link step 

p 


I***** pcogiasR.Bas by Lucy Brown 
. nain body of the progran 

$8egiient 

. a collection of I/O au^rograns 
$Se9iient 

. nore aubprogcama 


Figure 3; The SSegment meia.slaiemeni 
overcomes the usual 64K limit. 

that is usually required. In the past, the 
only way you could write very large pro- 
grams was to create a series of separate 
.OBJ program modules and then combine 
them with the linker. Turbo BASIC lets 
you skip all that and simply create the en- 
tire program in one step. But since the 
8088 family processors impose their own 
limit on the size of a single code segment, 
you must still indicate a "logical" break 
point. This is done with the SSegment 
metastatement. 

As you are developing a program, rath- 
er than physically dividing it into separate 
modules, you instead tell Turbo BASIC 
where to begin a new code segment. This 
is only necessary if you believe that a 64K 
boundary is about to be reached, or when 
the compiler reports an error to that effect. 
The usual place to insert the SSegment 
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metastatement would be at some logical 
break in the program’s design — for exam- 
ple, at each major section of code. This is 
illustrated in Figure 3. 

Notice that the Turbo editor, like most 
editors for the PC. cannot operate on files 
of unlimited size. Therefore, to create a 
really huge program, you must still use the 
SInclude metastatement to indicate that 
other source files are to be merged in at 
compile time. 

The absence of a link step, however, is 
like a "grxxl news/bad news" joke. In this 
case, the bad news is that you can’t pre- 
compile frequently used portions of BA- 
SIC code and put them in a user library. In 
..ome cases, too, it makes combining rou- 
tines written in assembly language more 
difficult. 

FULL 64K STRING SPACE While 
we’re on the topic of memory manage- 
ment, yet another nice touch is Turbo’s use 
of a full 64K for strings. At first glance, 
this may not seem so impressive an addi- 
tion, since it is commonly believed that 
BASIC compilers have always allowed 
64K for strings. However, in Turbo, the 
entire 64K block is available just for the 
.string data. 

In QB and BASCOM, by contrast, a 
single 64K segment is used to hold strings, 
their descriptors, regular numeric vari- 
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Accounting Software 
Youu Never Outgrow 



A breakthrough 
in micro software 
power and flexi- 
bility means never 
having to replace 
your business 
accounting soft- 
ware again! 

W e’d like to introduce 
you to micro software 
that will never become 
obsolete - Macola Financial 
Software. 

Get All the Power You'll Ever 
Need — Once and for Alll Macola 
Financial Software is adapted from 
minicomputer programs proven 
through a decade of successful 
applications. 

It literally unleashes the power of a 
minicomputer for micro applications. That’s 
the kind of power that encourages unlimited 
business growth. 

15 Different Program Modules. Macola 
Financial Software offers up to 13 different 
modules that provide these vital operational 
functions: 

Accounting — General Ledger - Accounts 
Receivable - Accounts Payable - Payroll - 
Fixed Assets/Depreciation 

Distribution — Inventory Management - 
Customer Order Processing - Purchase 
Order and Receiving 

Manufacturing — Bill of Material Processor 
- Material Requirements Planning* - Master 
Scheduling* - Job Costing* 

Plus there’s a Report Writer that permits 
customized reporting and has the ability 
to transport data files to popular spread 
sheet, word processing, and data base 
programs. 

Ibtal Integration or Departmental 
Solutions — Your Choicel Macola Financial 
Software is an integrated business solution 
for growth-oriented companies. You can 
begin with a single, stand-alone program 
and build an integrated system over time. 

And when your business gains Fortune 
1000 status, you can implement depart- 
mental computing with communications 
linked back to a mainframe. 

*llnder developtn«nt. to bf rririscd. 


Proven Network Compatibility. Without 
question, this is the most advanced software 
compatible for Local Area Network (LAN) 
environments. Macola Financial Software 
has four years of actual field experience in 
LAN applications and already represents 
four generations of enhancements. 

No other micro software can say the same. 

It’s easy to upgrade Macola Financial Soft- 
ware from a single* to multi-user system, 
r equiring no change in program or data files. 

All of which means that, when your busi- 
ness is ready to move into LANs, your soft- 
ware will be ready, too. 

Speed and Data Integrity. Macola Finan- 
cial Software is written in Micro Focus 
COBOL for maximum speed and data integ- 
rity (source code availi^le). Micro Focus 
features an efficient dual file structure that 
provides assurance against accidental loss 
of data. 

Software Constantly Updated. The only 
“certainty” in computer software is that 
this morning’s innovation will be replaced 
by this afternoon’s. How do you protect 
against that? 

With Macola Financial Software. It's con- 
stantly being enhanced, with new features 
that are designed specifically to solve actual 
field problems. 

That’s why it’s software that is literally im- 
possible to outgrow — because it never stops 
growing. 


Comprehensive Support. When 
you purchase Macola software, you 
receive easy-to-understand docu- 
mentation. Comprehensive techni- 
cal support is available direct from 
Macola via a toll-free 800 line or 
through Macola’s nationwide net- 
work of authorized resellers who 
provide local training and hands-on 
support. 

Your support options also include 
source code modifications. 

We’re your technical partner for 
the life of your system. And that’s 
a long, long time. 

By the Way, Who IS Macola? 
We’ve been helping businesses find 
computing solutions since 1971. 

And we were one of the first com- 
panies to successfully introduce 
business application micro software 
specially programmed for LAN 
environments. 

When you’re investigating business 
accounting software, remember that now 
there is a standard for long-term value and 
performance . And “Running is believing!’ 

For more information, or to order “live” 
demonstration programs: 

Call 1-800-468-0834 
(Ohio) 1-800-468-0833 


SAME 

COMPASY 

ADDRESS 

CITY STATE 

ZIP PHONE 

Check one: □ Dealer □ End User 
Mail to: Macola, Inc. 

P.O. BoX‘iH‘i 
Marlon, Obio4,iS()2 
(614)382-5999 


FINANCIAL SOFTWARE 
Because growing companies 
need powerful accounting. 


IT, 


See just how much this A 
software can do - for^r/^K' 


Please rush me your FREE brochure 
describing alt the capabilities of Macola 
Financial Software. 
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ables. and static arrays, as well as the 
stack. Add to those all of the necessary 
system variables (the current foreground 
and background colors, the current Def 
Seg setting, etc.), and there’s actually not 
much left over for strings. Indeed, merely 
dimensioning a string array to 2500 steals 
lOK just for the descriptors! But by keep- 
ing all string data in an entirely separate 
segment. Turbo BASIC gives you a full 
64K to use. 


■ For the most part, 
Turbo BASIC may be 
considered a superset of 
previous versions from 
Microsoft. 


The only drawback to this method is 
that finding where a string lies in memory 
is more difficult. As we are about to see, 
creating an assembler routine to access 
strings in Turbo BASIC requires more 
steps than in QB2. 

ASSEMBLER ROUTINES For the 
most part. Turbo BASIC may be consid- 
ered a superset of previous versions from 
Microsoft. That is, nearly all of the origi- 
nal commands are identical, and only the 
new ones need to be learned. But Turbo’s 
assembly language interface is radically 
different, as is the way passed parameters 
are handled. Where Microsoft’s compilers 
provide two methods for invoking an as- 
sembler routine — Call and Call Abso- 
lute — Tuibo provides three. Let’s look at 
each in turn. 

Call absolute This form of call has 
been included for compatibility with older 
compilers and the interpreter, but it is lim- 
ited by its inability to pass anything but in- 
teger variables. The example in Figure 4 
will clear a window on the display screen 
by calling on Interrupt lOh in the BIOS. As 
is typical for this type of call , the assembler 
code is loaded into an integer array, then 
its address is located and called. 


The routine in Figure 4 docs not happen 
to use any passed parameters, but if it did 
they would be accessed in the same way as 
in older versions of BASIC. Notice that 
this example uses the new VarSeg func- 
tion, which returns the SEGMENT of a 
variable. Turbo BASIC is very flexible in 
its handling of variables and arrays, and 
VarSeg lets you obtain the total address 
with ease. 

Call interrupt This second form 
of the Call command allows a Turbo BA- 
SIC program direct access to the various 
DOS and BIOS interrupts, and it is consid- 
erably easier to use than Call Absolute. 
The simplest interrupt to invoke is obvi- 


ously Int 5, which is the PrtSc handler lo- 
cated in the PC’s BIOS. As you can see, 
printing the screen from within a Turbo 
program is trivial: 

Call Interrupt 5 

Of course. Call Interrupt allows you to do 
much more than Just dump the screen. The 
program shown in Figure 5 clears a portion 
of the display window and illustrates how 
easily this can be accomplished with Call 
Interrupt. 

You’ll notice that in order to properly 
access most interrupts, you must be able to 
preload the processor’s registers with spe- 
cific values. This is done with the Reg 
command. By being able to do this from 


'♦**♦***♦** CleacH.Bas - clears a portion of the display 
Def int A-Z : Dim Code (7) 'make room for code 

as 

For X - 1 To 24 

Print String$(80, Chr$(X+96)); 'fill w/test pattern 

Next 


CodeAddress ^ VarPtr (Code(0) ) 

Def Seg • VarSeg (Code (0) ) 

For X - 0 To 13 
Read ByteS 
Poke CodeAddress + X, Val("»H" + Byte$) 

Next 


'address to call 
'segment for address 
'read and assign code 


Call Absolute CodeAddress 


'go do it 


Data B9,1E,0A :' Nov CX,0AlEh - upper left corner in CX 

Data BA,32,0F :' Hov DX,0F32h - lower right corner in DX 

Data B8,00,06 t' Hov AX,0e00h - service 6 to clear in AX 

Data B7,07 :' Hov BH,07 - put "normal* color in BH 

Data CD, 10 :' Int 10h - call BIOS 

Data CB : ' Ret - back to Turbo BASIC 


Figure 4: Cu// Absolute can he used for smtill assembler routines. 


'********* aearW2.Bas 

- clears a portion of the display 

Sinclude "RegNames* 

'allows calling reg's by name 

as 


For X = 1 To 24 


Print String$(80, 

Chr$(X+96)); 'fill w/test pattern 

Next 


Reg «CX, &H0A1E 

'upper left corner - 10,30 

Reg %DX, I,B0F32 

'lower right corner - 15,50 

Reg %AX, &H0600 

'service 6 to clear 

Reg %BX, 7 

'clear to normal color 

Call Interrupt &B10 



Figure 5: Call Interrupt is the easiest way to get to DOS and the BIOS. 




Accounting at its Best! 

Professional Accounting Systems ' 

FOR PC-DOS-i:- & Ms-Dos-;:- 

COMPARE AIMD SAVE 

ALL THESE FEATURES 

ONLY 

9 ^ 99.50 

Shipping & Handling 

PARTIAL LIST OF FEATURES: 



GENERAL FEATURES 

Menu driven with 2 help references. 

Multi company and report generator. 

User can easily install n minutes. 

Sample data files included. 

Complete audit trail. 

All modules can post to multiple profit centers. 

Fully integrated with single source entry. 

Date sensitive user-dehned fiscal calendar. 

User defined financial reports. 

User can categorize Accounts Receivable. Vendors. 
Payroll & Inventory by user defined type. 

User can design checks, invoices, statements and W-2s. 
User defined chart of accounts, account numbers and 
stock numbers up to 1 5 alphanumerics. 

GENERAL LEDGER 

Allows for multi-company ledgers. 

Unkmited multi-level accounts for departmentalized 
reporting. 

Allows daily automatic posting to appropriate accounts. 
Allows recurring journal entries. 

User can process transactions two periods into next 
year. 

Unlimited number of accounts. 

Up to 10 year account history. 

Allows bursting. 

ACCOUNTS RECEIVABLE 

Open invoice and/or balance forward. 

Allows unapplied payments and multi-company accounts 
receivable. 

Handles credit limits, collection status and payment 
discounts. 

Handles recurring accounts receivables. 

Supports partial payments and finance charges. 

Allows unapplied credit memos. 

Up* to 5 user-defined aging periods. 

Customized text on user-designed statements. 

Mailing labels and reports with 7 different sorts. 

INVENTORY 

Supports UFO. FIFO, weighted average or standard cost. 
Supports markup, margin or list. 

Allows up to 4 places to right of decimal for units, cost S 
price. 

Supports any unit of measure. 

Supports quantity price breaks. 


SALES INVOICING 

Supports service or product oriented businesses 
User defined tax tables, including multiple sales taxes. 
User defined sales discount tables. 

Prints packing slips. 

Pnnts immediate invoices if needed- 

Alerts user to customer exceeding credit limit. 

Sales History Reports. 

Customized text on user-designed invoices. 

Automatic updating of inventory daily. 

Pnnts sales journals. 

Allows return credit memos. 

Interfaces with General Ledger, Accounts Receivable & 
Inventory. 

ACCOUNTS PAYABLE 

Can post to 2(X] general ledger expense accounts per 
invoice. 

Automatically updates inventory and general ledger daily. 
Automatically prepares payments. 

Supports partial payments and handwntten checks. 
Supports prepaid expenses and future liabilities. 
Prrcesses credit and debit memos. 

Computes discounts and records discounts taken. 
PAYROLL 

Generates automatic payroll. 

Automatically posts to General Ledger and Accounts 
Payable. 

Provides up to 1 5 user-defined rates. 

Allows post facto payroll. 

Allows distribution of payroll expenses to user-defined 
departments. 

Benefits and deductions are calculated on fixed 
amounts, hourly amounts, percentage of gross or 
variable. 

Allows additions to gross which may be taxable, 
nontaxable. or partially taxed. 

Handles sick leave and vacations. 

Handles 401 K & cafeteria 

All tax tables easily updated by the user. 

Handles payroll draws, per diem pay, contract and piece 
work, hourly and salary. 

Handles tip accounting. 

Prints 941 As and W-2s. 

HARDWARE REQUIREMENTS 
IBM PC-H- or compatible, 

HARD DISK REQUIRED. 



VALUE — Benefit for benefit, 
feature for feature, dollar for d^lar, 
unequalled in the industry. 
HONESTY — We DO perform all 
these features. 

INTEGRITY * comprehensive 
audit trails. 

POWERFUL — handles multi- 
company and/or multi-departments. 

FLEXIBILITY - Gives you the 
most flexibility available. 

PERFORMANCE — field tested 
and proven over 4Va years. 
Bulletproof! 

EXPANDABLE — expandable to 
multi-user with data files automatically 
transportable. NO DEADEND FDR 
GROWTH. 

SECURITY — ■ 2 password levels 
for each module. 

SUPPORT — excellent company 
support available. 


Our guarantee is your assurance of quality! 


UNCONDITIONAL 30 DAY 
MONEY BACK GUARANTEE 

We guarantee the software to perform 
all of the features listed or money will 
be returned within 30 days. 
Restocking fee applicable. 


GUARANTEE applicable on all products bought 
directly from COUGAR MOUNTAIN SOFTWARE. 
SITE LICENSES AVAILABLE. 


^ COUGARS 
i MOUNTAIN I 


‘There was hardly any contest for the 
Best Buy of the Year vi application soft- 
ware. ACT 1 must be judged against 
others costing more than ten times ^ 
price." 

Mr. Btan Veit 

Editor 8. Publisher 
Computer Shopper Magazine 
*We have tried DAC and TAS They 
now collect dust on our shelves because 
they do not compare to ACT 1 .* 

Mr. Tom Atkinson 

President 

York X-Ray. Inc. 

"We have used both BPI end Peachtree. 
Your ACT 1 end ACT 2 outperform both of 
them." 

Mr. Petriek Benjamin 

Bernes Business Center 


To order CALL 

( 800 ) 344-2540 

8:00 - 5:00 MST 
Monday - Friday 


S-O-F-T-W-A-R-E.. 

5609 Kootena Bo. 6686 Boise, ID 63707 208-344-5540 


Cougar Mountain Software 

P.O. Box 6886 
Boise, Idaho 83707 

Please rush me one ACTl 
S99.50 plus S11. SOS &H 

Total $111.00 

Idaho residents add 5% sales tax 
Shipping & Handling Outside USA S20.00 

□ Check □ Money Order 

□ MasterCard □ VISA 

□ AMEX ($1,50 extra) 
















1 Hard disk rnmpiir.Rr brand 
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WHAT IS RECURSION? 


B y derinition, a recursive program is 
one that may call itself while execut- 
ing. Any number of programs appear to 
do this. For instance, the routine in Fig- 
ure A strips leading spaces from a string 
by repeatedly looping to the same in- 
structions. That is not really an example 
of recursion, however, because a param- 
eter is not being passed and because it 
doesn’t require temporary variable stor- 
age to be created with each iteration. 

Recoding the example as in Figure B 
gets us a little closer, and it actually 
works, but it still isn't true recursion. 
Why? Because in a Static procedure, a 
single area of memory is set aside inter- 
nally to hold the passed parameter. With 
each subsequent invocation, the new in- 
coming variable is stored at the same 
physical memory address as the previous 
one. In this ca.se. though, it doesn’t really 
matter. Once the leading space has been 
removed, we don’t care anymore what 
X$ user/ to be. But as we will see in a mo- 
ment, the ability to retain the previous 
value of a variable is the all-important 
key to recursion. 

Usually, variable addresses are estab- 
lished when a program is compiled. (For 
strings, it is the string descriptors that are 
allocated, and not the acnial data. ) But if 
a routine is to be truly recursive, it must 
be able to store its variables on some sort 
of stack. That way. new storage Uxrations 
can be allocated on demand, without de- 
stroying any previous values. This is ex- 
actly what "Tutbo BASIC does. 


The program shown in Figure C will 
evaluate a mathematical expression with 
parcnthc.scs nested to any level, and ex- 
ploits Turbo BASIC’s recursive capabili- 
ty. Though this program is relatively 
short, it still packs a lot of power. Ignor- 
ing the nesting capability for the mo- 
ment, let’s sec what happens with simple 
expressions. Eval is called by passing an 


■ If a routine is to be 
truly recursive, it must 
be able to store its 
variables on some sort 
of stack. 

incoming string containing the formula 
to evaluate . and a numeric variable that is 
to receive the calculated result. 

The program begins by examining 
each character in the incoming suing, us- 
ing Instr to compare it against a table of 
possible operators. If you entered “7 + 
3” as the argument, then it would find 
the “-I-” in the third position. The opera- 
tor number (in this case 1 — the "-t-” is 
the first symbol in the table) will also be 
retained for use later. In passing, you 
should take notice of Turbo’s new Exit 
For command, which allows leaving a 


Strip: 

If Left$(X$,l) = ' " Then X$ • Mid$(X$,2) : Goto Strip 


Rgure A: Nol all cade that calls itself is necessarily recursive. 


Sub Strip(X$) Static 

If Left$(X$,l) <> " " Then Exit Sub 
X$ = Mid$(X§,2) 

Call Strip(X$) 

End Sub 


Figure B: A Static subjtroyrant retains only one level of data storaite . 
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For/Next loop prematurely. 

Next, prior to the addition, the string 
must be split into a left and right portion. 
Since Val conveniently stops at the first 
nonnumeric character, the Val of “7 -I- 
3" will be 7. Finally, the right-hand part 
is extracted by Uiking the Val of the string 
just past the third character (where the 
" + ” was found), and a branch is made 
to the code that adds. 

Now let’s consider the slightly more 
involved expression “7 * (3 -f 2)”. 
Since we’ve got a routine capable of 
evaluating a single formula, it makes 
sense to have it evaluate the next inner 
portion, as well. This is where the recur- 
sion comes in. Only two additional .state- 
ments are required, and they merely 
check to see if another parenthesis is pre- 
sent beyond the current portion of the ex- 
pression. If so. Eval calls itself, passing 
only the part of the string that is past the 
current operator. The key point to re- 
member is that the partial evaluations 
that have been made thus far mu.si be re- 
tained. 

Bear in mind that while this routine 
will accommodate any level of nesting, 
no more than one operation may be re- 
quested at a time. That is. you could enter 
an expression such as "7 * (S' 6)”, but 
not ”7 * S' 6". However. Val does ig- 
nore extra leading or trailing spaces, so 
they won’t matter. 

Now let’s take a look at a recursive 
function definition. A cia.ssic. textbook 
example of recursion u.ses a program that 
computes a factorial . In case you’re a bit 
ru.sty on your math, the factorial of a 
number is the product of all the whole 
numbers equal to or less than itself. That 
is. the factorial of 3 is 3 * 2 * I , which is 
6, and the factorial of 4 is 4 * 3 * 2 * 1 , 
which is 24. While there certainly are 
other approaches you could use for facto- 
rials. the function definition and program 
in Figure D exemplify the recursive 
method. 

Remember that when doing recursive 
functions or procedures, for each itera- 
tion some amount of data is placed on the 


Cc 








PC’s internal stack. This is how Turbo is 
able to remember the variables that have 
already been assigned. But if a function 
or subprogram is allowed to call itself un- 
checked repeatedly, the stack will even- 
tually overflow. When this happens, if 


you have not instructed Turbo BASIC to 
perform stack checking (one of its many 
options), your program will surely crash. 

Traditionally, of course. BASIC pro- 
grammers have been isolated from any of 
the messy details of the PC's stack and 


other internal workings. Indeed, this is 
much of BASIC’s appeal. But as is often 
the case , an increase in power brings with 
it an increased risk. Both Turbo BASIC 
and (QuickBASIC offer the option of test- 
ing whether an illegal array element is 
being requested, for example. The idea 
here is that while you are creating and 
testing your programs, you will turn on 
this “bounds testing,” at the expense of 
reduced execution speed. Once you are 
satisfied that the program operates cor- 
rectly, it is then compiled for the fastest 
possible performance. 

But how. specifically, can a program 
test for the amount of remaining stack 


■ Traditionally, BASIC 
programmers have been 
isolated from any of the 
messy details of the 
PC’s stack. 


space? Though the stack-checking option 
will prevent a total crash, and the $Stack 
metastatement lets you set aside however 
much space you’d like, it’s not always 
obvjous what that value should be. Rec- 
ognizing this need, Borland has sensibly 
added an additional variant to its Fre() 
command. 

Where Fre(O) returns the amount of 
available "near” memory, and Fre(-I) 
tells the amount of “far” memory, 
Fre(-2) reports the remaining stack 
space. Thus, by including a program line 
that tests Fre(-2) within the recursive sub- 
program or function, you can easily de- 
termine how much stack space is avail- 
able at any time. But don’t try to shave it 
too close. Since DOS and the BIOS also 
use the stack for their own purposes, you 
should leave a few hundr^ extra bytes 
just to be safe. — Ethan Winer 


••«•••••••• EvAl.Bas - illustrates recursion to evaluate an expression 

Sub Eval (InCoBin9$r Outvalue) Recursive 

Local Operation* Place* L* R* X* Y 'Bost of these MUST be local variables 

For X • 1 To Len(InCoBing$) 'search for the first operator 

Y ■ lnstr{"+-V''V. RidSdnCOBingS, X* 1)) 

If Y Then 


Operation ■ 
Place - X 
Exit For 
End If 


L ■ Val (Incomings) 

R « Val<Mid$(lnComing$, Place * 1)) 

Y > lnstr(Place* inCoBingS, ”(") 

If Y Then _ 

Call eval(Nld$ (Incomings* 


'save the operation being requested 
'and where it is in the string 
'get out of the loop early 


'first get the value of the left part 
'and then the right part 


'see if there's another ”(* further in 
'there is* evaluate a new value for R 


D* R) 

On Operation Goto Add* Subtract* Multiply* Divide* Exponentiate* IntDivide 


Subtract t 

Outvalue - L - R : Exit Sub 


Multiply! 
Outvalue ' 


Divide: 

Outvalue ■ L / R : Exit Sub 


Exponentiate : 
Outvalue • L ‘ 


R > Exit Sub 


IntOividet 

Outvalue - L \ I 


Line Input "Enter an expression: "* X$ 
Call Eval(X$* V) 

Print "That evaluates to" V 


Figure C: A recursive function u* evaluate formulas nested to any level. 


Defdbl A-Z 


'dbl allows numbers as big as 170 


Def FnFact(X) 

If X * 1 Then 
FnFact « 1 
El se 

FnFact = X * FnFact (X 
End If 
End Def 

Input "Enter a number: F 

Print "The factorial of" F 


1 ) 


'we can't do any more* 
'exit with a value of 1 

'here's the recursion 


"is" FnFact (F) 


Figure D: Using a recursive functi<m to compute factorials. 
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Order Status, 
Technical & Other 
Info. (602) 246-2222 


Call for programs 
not listed 



AREHOUSe 


DATA 

PRODUCTS 



SPECIAL 

MICROSOFT WORD 

$179 


TOLL-FREE ORDER LINE 1-800-421-3135 


FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get all four disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and games all packed on one disk. 
2) PC-WRITE — Try this famous feature packed word processor. It’s a winner! 3) FONT-SET — Lets you set popular fonts like bold, 
underline, etc. on most late model printers from Citizen, Epson. NEC. Okidata. Panasonic. Star. Toshiba, etc. You can even use your 
printer like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, doqualified searches, print reports and mailing 
labels, and more! 


— SOFTWARE — 

ACCOUNTING 

BPI AP. AR. PR. GA $169 ea. 

Cyma Call 

Dac Easy Accounting 39 

Dollars & Sense 94 

Managing Your Money 3.0. . . 108 
COMMUNICATION 
PROGRAMS 

Carbon Copy 115 

Crosstalk 89 

Remote 89 

Smartcom II 83 

DATA BASE MANAGERS 


Clipper 

380 

Clout 2 

. Call 

Condor 111 

. . 310 

Knowledgeman II 

. . Call 

Powerbase 2.2 

. 169 

Q&A 

. . Call 

Quickcode 

.. 138 

Quicksilver 

.. 295 

Quickreport 

.. 138 

Revelation 

.. 469 

R- Base System V 

345 

EDUCATIONAL 


Flight Simulator 

. 28 

Turbo Tutor II 

...25 

Typing Tutor Ml 

. Call 

GRAPHICS 


Chartmaster 

. . Call 

Energraphics 2.0 

. . 294 

In-A-Vision 

.. 275 

Microsoft Bus Mouse 

.. 106 

Microsoft Chart 

. 164 

Microsoft Serial Mouse 

.. 119 

Newsroom 

...31 


OPT! Mouse W/DR Halo M . . 106 

Prinlshop 33 

Signmaster Call 

INTEGRATED 

Ability 59 

Enable 355 

Smart Software Call 

LANGUAGES 

Lattice C Compiler 242 

Microsoft C Compiler 249 

Microsoft Fortran 4 0 255 

Microsoft Macro Assembler . . 84 
Microsoft Pascal Compiler . . 166 

Microsoft Quick Baste 55 

Ryan McFarlan Fortran 305 

Ryan McFarlan Cobol 479 

Turbo Basic 55 

Turbo Pascal w/8087 + BCD . . 55 
PROJECT MANAGER 

Harvard Total Project 262 

Microsoft Project 219 

Super Project Plus Call 

Timeline 2.0 209 

SPREADSHEET 
Microsoft Multiplan 108 


Spreadsheet Auditor 3.0 $82 

Supercalc 4 Call 

VP Planner 49 

UTILITIES 

Copy II PC 19 

Copywrite 39 

Desqview 55 

Double Dos 30 

Fastback 85 

Graph in the Box 55 

Homebase 39 

Microsoft Windows 55 

Norton Utilities 3.1 48 

Prokey 4 0 70 

Sidekick (unprotected) 47 

Sideways 3.1 36 

WORD-PROCESSING 

Easy Extra 88 

Microsoft Word 179 

Multimate Advantage Call 

Volkswriter3 139 

Webster Spellcheck 37 

Word Perfect 195 

Wordstar 162 

Wordstar Propac 233 

Wordstar 2000 233 

Wordstar 2000+ 278 

— HARDWARE — 

ACCESSORIES 

Copy II PC Board 75 

150 watt power supply 69 

Mini Micro Parallel 

Print Buffer 69 

Masterpiece 88 

Masterpiece Plus 113 

BOARDS 

AST Advantage Premium. . . . 422 

AST Premium Sixpac Call 

ASTSixpac {384K) 219 

Hercules Color Card 145 

Hercules Graphics + 182 

Intel Above Boards Call 

J Laser (Tall Tree) Call 

J Ram 3 (Tall Tree) 159 

J Ram 3 AT (Tall Tree) 199 

COMPUTERS 

AZ TURBO PC 
IBM Compatible Computer. 

4.77 or 7.47 key selectable, 
keyboard, 640K. dual drive, 
mono graphics card. 150 

watt power supply 719 

or with 20 MB Seagate 

Hard Drive 1025 

6 month limited warranty 


AZ TURBO AT 

IBM AT Compatible, 512K. 

6 & 8 MHZ. keyboard, 
graphics card. 220 watt 
power supply. MS/DOS 3.2 
GW Basic 1260 


AST 286 

PREMIUM COMPUTER 

512K. expandable to 2MB on 
the system board, RT en- 
hanced style keyboard, paral- 
lel. serial and clock. 1.2 MB 
floppy disk drive. 7 expansion 
slots, two 32 bit fastram slots, 
DOS 3.1 & Basic 
J year warranty Call J 

Sharp Portable Call 

EGA BOARDS 

Everex Enhancer EGA 235 

Paradise Auto Switch 480 

EGA Card 379 

Quad EGA Plus 349 

Vega Deluxe Call 

Vega Video 299 

EGA MONITORS 

AMDEK 722 455 

NEC Multisync 559 

Packard Bell EGA 450 

HARD DRIVES 

AZ 20 MB Hard Card 425 

AZ 30 MB Hard Card Call 

Filecard 20 MB 555 

Maynard 20 MB Hard Card . . . Call 

Plus Hardcard 20MB 665 

Seagate 20 MB Int. w/cont. ... 333 

Seagate 30 MB Int. w/cont 399 

Seagate 30 AT int 539 

INCREDIBLE VALUES 

Nationally advertised boards for 
IBM PC and most compatibles 
at give away prices. 

Keyboards (similar 

to 5151) $79 

Monochrome Board w/printer 
port (similar to Hercules 

Graphics) $79 

Expansion Board 

0 to 576K $42 

Multifunction Board w/game 
port (similar to AST 

six pack) $79 

Four Drive Floppy 

Controller $39 

Color Card w/o printer 

port $69 

Color card w/printer 
port $79 J 


KEYBOARDS 

Keytronics5151 $162 

Keytromes 5153 269 

MODEMS 

Everex 300/1 200 120 

Hayes 1200 Call 

Hayes 1200B Call 

U S. Robotics Courier 2400 . . . 349 
U S. Robotics Passwd. 1200 . . 180 
MONITORS 

AMDEK 410 Amber 157 

AMDEK 600 339 

Magnovox Color RGB Call 

Multitech Color RGB 299 

Princeton Max 12 159 

Samsung TTL Amber 72 

Samsung TTL Green 70 

PRINTERS 

CANON LASER 1939 

CITIZEN 

MSP-10 279 

MSP-15 379 

MSP-20 315 

Premiere 35 Daisywheel 459 

EPSON • Call on all models 
FUJITSU 

DX2100 Parallel Call 

DL2400 Ser/Par Call 

LASER IMAGE 2000 Call 

NEC 

NECP5XLP 1095 

NEC P7 Parallel 619 

NEC 8850 1059 

NEC P6 Parallel 439 

OKIDATA • Call on all models 
PANASONIC 

1091- 1 259 

1092- 1 329 

1592 425 

KXP3151 399 

STAR MtCRONICS 

NP10 Call 

NB15 975 

NX10 232 

SG15 365 

SR15 549 

TOSHIBA - Call on all models 
RAM 

64K 150NS (set of 9) 13.50 

256K 150NS(sef 0f9) 30 

256K 120NS (set of 9) Call 

Shipping on mosi SOHware is $5 00 Az'^ 

sraecs *6 7N sales tax Personal check/com- 
pany check - allow fourteen (14| days to clear 
We accept purchase orders from aulhonred 
irtstilutions lor 3 M more ihan cash price All 
returns are subfecl to our approval There will 
be a 20% restock tee Minimum phone order 
$50 All prices are subtect to change Due to 
copyright laws we carmol take back any open 
software 


No Charge tor Master Card or Visa 


We do not guarantee compatibility 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. • Phoenix, AZ 85051 


r Phone Hours: Monday. Wednesday & Thursday 
7 am-9 pm: Tuesday & Friday 7 am-5 piir. Satur- 
k^diy 9 afn5 pm. MST. 
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within BASIC, that much less effort is re- 
quired in assembly language. In addition, 
when the called program finishes, the set- 
ting of the PC's registers may be examined 
as well. Each of Turbo BASIC's registers 
is designated by a number, as shown in the 
listing below: 

Flags = P 
AX= I 
BX = 2 
CX = 3 
DX = 4 
SI = 5 
Dl = 6 
BP = 7 
DS = 8 
ES = 9 

Trying to remember these register num- 
bers would be a real pain in the neck, but 
this points up yet another good use forTur- 
btr's named constants. If you create an $In- 
clude file like the one shown in Figure 6, 
you'll never have to deal with the problem 
at all. 

Another good use for Call Interrupt is to 
access the large number of available DOS 
services. The program in Figure 7 illus- 
trates both getting and setting the current 
default drive through DOS interrupt 21 h. 
After setting the new drive, the program 
asks DOS to report the current drive, just 
to make sure that the change really took 
place. To do all this in pure assembly lan- 
guage programming would require consid- 
erably more effort, as you'll see in a mo- 
ment. 

In fact, DOS and BIOS services have 
become so easy to access that, unless 
you're a total beginner at BASIC, there's 
no good reason to be timid about attempt- 
ing it. All the information you could ever 
need is contained in Peter Norton's excel- 
lent Programmer' s Guide to the IBM PC 
(Micro.soft Press). 

CALLING INLINE ROUTINES When 
an assembly program must do more than 
merely access the system interrupts, the 
Inline method of coding is preferred. An 
Inline procedure is exactly that — a series 
of code bytes that are put into a subpro- 
gram sequentially and then executed when 
the subprogram is called. This third form 
of Call is the most powerful available in 
Turbo BASIC, and it lets an assembly lan- 


I********** RegNames. Bas - Include file 

%FL = 0 : %AX ■= 1 ! %BX = 2 : %CX = 3 : %DX = 4 
%SI 5 : %0I = 6 : %BP = 7 : %OS 8 : %ES > 9 

Figure 6: Turbo's named constants simplify using the 8088' s registers. 


I********* GetSet.Bas - getting 

$Include ’RegNames* 

Line Input *New drive: *,Dilve$ 
Drive ■ Asc(UCase$(Drlve$) )-65 

Reg %AX, (BBEBB 
Reg tDX, Drive 
Call Interrupt M121 

Reg %AX, &H190e 
Call Interrupt iil21 

NewDrive = Reg(%AX) And SHFF 

If NewDrive <> Drive Then 
Print ’Invalid drivel’ 

Else 

Print ’The default drive is 
End If 


and setting the default drive 

'allows calling reg's by name 

'ask for the new drive letter 
'convert to capital letter, 
'and make ’A’«0, ’B’=l, etc. 
'set AH for Set Drive service 
'set DL to specified drive 
'call DOS to do it 

'set AH for Get Drive service 
'ask DOS for current drive 

'drive is now in AX - clear 
' high part (AH) using And 
'if the new drive isn't what 
' was specified, then error 

now ’ Chr$(NewDrive + 65) 


Figure7:The Reg function lets you access the 8088 registers directly. 


Sub GetDrive Inline 


Sinllne 

&H55, 

&H89, 

&HB5, 

&H8E, 

&H46, 

&H08, 

&H8B 

Sinline 

&H7e, 

&H06, 

&HB4, 

&H19, 

&HCD, 

&H21, 

&B98 

$lnllne 

&H04, 

&H41, 

&H26, 

&B89, 

&H04, 

&H5D 



End Sub 


Figure 8: Assembly language code may he entered in a program directly. 


j ****** 

GetDrive. Asm - Retrieves the default drive 

; Syntax 

Clall 

GetDrive (Drive%) 


Print ’The current 

drive is ’ Chr$(Drive%) 

Code 

Segment Byte 

Assume CS:Code 


Begin: 

Push 

BP 

isave BP 

Nov 

BPpSP 

;put stack address into BP 


Nov 

ES, [BPt0BI 

;get Drivet's segment into ES 
;now put Drive%'8 address into SI 


Nov 

SI, [BPtB6] 


Nov 

AH,19h 

;get default drive service 


Int 

21h 

rcall DOS 


Cbw 


; throw away AH 


Add 

AL,65 

ladjust so 0=’A’, 1»’B’, etc. 


Hov 

ES: [SI] ,AX 

;assign Drlve% ° AL using ES 


Pop 

BP 


Code 

Ends 

End 

Begin 



Figure 9: The MASM .source for an Inline IKtS function call. 
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TURBO BASIC VS. QB2: TESTING THE COMPILERS 


W hen people found out I was prepar- 
ing an article on Turbo BASIC, 
one of the first things they’d ask is how 
fast it is compared to QuickBASIC. For 
many, speed matters: all else is irrele- 
vant. Well, I’m pleased to report that 
Turbo BASIC lives up to its name — es- 
pecially if you have an 8087. However, 
evaluating something as complex as a 
language compiler is not simple, so I’d 
like to share some of the factors that 
helped shape the benchmark tests whose 
results are shown in Figure E. 

One of the most common techniques 
for evaluating a language is to see how 
quickly it can tun the Sieve of Eratosthe- 
nes and the Prime Number Generator 
(two popular benchmark programs). 
While these certainly are valid tests, they 
are purely mathematical and completely 
ignore many of BASIC’s other important 
feaniies. Indeed, to ignore string han- 
dling, file I/O, and graphics is to ignore 
BASIC. Further, the people who write 
compilers aren’t stupid; they know that 
these tests will be used, so many compil- 
ers are optimized for them. 

While I do a lot of programming in 
BASIC, the only time in my entire life 
that I have written a purely “math” type 
program was for the “What is Recur- 
sion?” sidebar in this article. I’m sorry, 
but evaluating formulas and factorials 
simply doesn’t enter into my daily rou- 
tine. For that matter, I don’t use graphics 
often enough to design a meaningful 
benchmark te.st either, so unfortunately 
you won’t find that included here. Then 
what tests did I perform? 

Obviously some calculations were 
needed. And since Turbo uses an 8087 if 
one is present, the timings had to be pre- 
sented both ways to be fair to QuickBA- 
SIC. A number of string operations were 
also included, as well as l»th sequential 
and random file accesses. 

All of my tests were performed on a 
standard IBM K? mnning DOS 3.1, with 
a freshly initialized RAMdisk used for 
each of the I/O tests. (I used the DOS 
VDisk program, and had Buffers=20 


and Files=20 statements in the CON- 
FIG.SYS file.) I am always amused 
when I see benchmark tests done using 
floppy disks — not only because the slow- 
ness of a floppy could easily overshadow 
the speed of the program, but also be- 
cause DOS will retry a disk operation up 
to five times without telling you. No oth- 
er programs were resident in memory, 
since many TSRs intercept the timer in- 
terrupt, which could affect the results. 

It would have been tempting to use 
Turbo’s MTimer for the tests, but there is 
no equivalent in QuickBASIC. Instead, I 
used the normal Timer function immedi- 
ately before and after each test. To mini- 
mize errors, the math and disk tests were 
performed 2,000 times each, and the 
string tests 1 ,0(X) times. I had intended to 
use numeric arrays with 4,000 elements. 


and a 2,000-element string array. In fact, 
I had completed the timings for Turbo 
BASIC that way, before discovering that 
QB2 mns out of memory. 

QuickBASIC has no built-in function 
to convert a string to uppercase (as in 
Turbo BASIC); you should bear that in 
mind in evaluating my te.st results. On the 
other hand. Turbo BASIC ealculations 
are performed to an accuracy of 80 bits, 
so without an 8087 they are quite slow. 
These are my math tests: 

1 . Fill two Static arrays and two Dynam- 
ic arrays — one each single precision 
and double precision — with the con- 
stant value I.OOI. 

2. Add all ofthe elements in each array. 

3. Multiply all elements in each array. 

4. Calculate PI 2,000 times using PI# = 
4#*Atn(l#). 






Test Performed 

QB2 

TB w/87 

TB w/o 87 

Compile time: 

9.75 

5.50 

7.00 

Fill single prec. Static array: 

0.17 

0.16 

1.92 

Fill double prec. Static array: 

0.16 

0.22 

2.09 

Fill single prec. Dynamic array: 

0.33 

0.16 

1.98 

Fill double prec. Dynamic array: 

0.33 

0.22 

2.09 

Add single prec. Static array: 

0.66 

0.22 

3.46 

Add double prec. Static array: 

0.82 

0.27 

3.73 

Add single prec. Dynamic array: 

0.88 

0.27 

3.58 

Add double prec. Dynamic array: 

1.04 

0.27 

3.79 

Mult single prec. Static array: 

0.83 

0.22 

4.45 

Mult double prec. Static array: 

1.54 

0.27 

4.72 

Mult single prec. Dynamic array: 

0.98 

0.27 

4.50 

Mult double prec. Dynamic array: 

1.76 

0.27 

4.83 

Sort single prec. Static array: 

8.13 

4.61 

34.38 

Sort double prec. Static array: 

9.34 

5.22 

36.09 

Sort single prec. Dynamic array: 

8.02 

4.61 

34.38 

Sort double prec. Dynamic array: 

9.22 

5.16 

36.08 

Calculate PI: 

29.88 

0.71 

27.41 

Create random names : 

20.87 

13.24 

91.73 

Normal name search: 

0.32 

0.60 

0.66 

Capitalized name search: 

21.0 4 

1.43 

1.48 

Sort string array: 

3.90 

6.54 

6.54 

Swap first/last names: 

2.74 

2.86 

2.86 

Write names to sequential file: 

5.54 

5.38 

5.38 

Read names from sequential file: 

5.44 

2.47 

2.47 

Write to random access file: 

12.74 

12.30 

12.30 

Read from random access file: 

10.44 

9.45 

9.50 


Figure E: Benchmark test comparisons bemven Turbo BASIC and QuickBASIC. 


PC MAGAZINE ■ JUNE9, 19«7 
370 




PRODUCTIVITY 


These are my string tests: 

5. Generate an array of 1,000 random 
names, each IS characters long. The 
last name in the array was then as- 
signed as "smith, John”. 

6. Searchthearray for“smith,john”. 

7. Search the array temporarily capital- 
izing each name, to search for 
“SMITH, JOHN", as a database 
might do. 

8. Sort the array using a Quick Sort rou- 
tine. 

9. Swap the first and last names, using 
Instr to locate the position of the com- 
ma (as for mailing labels). 

Two separate file I/O tests were also 
performed. The first creates a sequential 
disk file, writes the names to it, and then 
reads the names back into the array. The 
second creates a random access disk file, 
writes the same information to 2,000 re- 
cords, and then reads each record back 
again. Prior to each test, the RAMdisk 
was reinitialized to eliminate the possible 
effects of file fragmentation and to force 
new file space to be created. 

The sequential file tests both the raw 
disk access speed and how quickly the 
program can locate its strings. It would 
have been nice to be able to separate 
these functions, but I couldn’t see a way 
to do it. This is why the random file test 
writes the same file buffer to each record. 
By eliminating the need to find and as- 
sign strings constantly, only the actual 
disk access time will be measured. 

To measure compile times I compiled 
the benchmark program itself directly to 
the RAMdisk as an .EXE file. The resul- 
tant program is the one used for these 
tests, as opposed to tunning the bench- 
mark tests within the compilers' environ- 
ment. The final code sizes are not given, 
because when QuickBASIC creates an 
.EXE program directly, it requires the 
mntime library, while Turbo BASIC's 
programs mn standalone. Finally, errors, 
bounds checking, and debug mode were 
disabled for both compilers, to ensure the 
fastest possible result times. 

— Ethan Winer 


guage programmer do virtually anything. 
It is also considerably more manageable 
than trying to store the code within an inte- 
ger array. 

Unlike in Microsoft's BASICs, howev- 
er. variables are pa.ssed on the stack as nvo 
words rather than one. The lower word 
contains the address of the variable, while 
the upper word holds its segment , Since, in 
Turbo BASIC, suings and numeric vari- 
ables can be anywhere in memory, an as- 
sembler routine must have access to this 
additional information. 

In many cases, the segment that con- 
tains a given nonarray variable will be the 
same as Turbo's default data segment. 
There are occasional exceptions, however, 
so the pmdent programmer will always use 
both the segment and the offset that have 
been passed. For example, if you specify a 
numeric constant value rather than a vari- 
able, a temporary location must be set up 
to hold it, so the segment will probably be 
different. Another exception would be 
when passing a single element of an array, 
as in 

Call AssyCode(A%(13| ) 

An interesting thing about Turbo BA- 
SIC's Inline programs is that the final Re- 
turn instruction is not needed. Besides 


eliminating an extra step, this means you 
don't have to indicate the number of vari- 
ables that had been passed. (Normally an 
as.sembler routine must account for this 
when returning to BASIC.) Note too that, 
unlike subprograms written in BASIC, pa- 
rameters are not declared within the sub- 
program’s definition. As you might imag- 
ine. though, the assembler routine is 
responsible for restoring the registers BP, 
SP, DS, and SS if it alters them. 

In addition to letting you pass simple 
variables to an assembler routine, Turbo 
BASIC allows passing an entire array. 
When the routine receives control, a 60- 
byte table is placed onto the stack where it 
may then be examined. This table contains 
a wealth of information about the array , in- 
cluding its type (integer, double precision, 
etc.), number of elements, upper and low- 
er bounds, and .so forth. 

Although the format for array descrip- 
tors is fully diKumented (a welcome addi- 
tion indeed), Borland recommends against 
using them. The reason is that, in future 
versions of Turbo BASIC, Borland may 
alter the structure of this descriptor, possi- 
bly requiring changes to programs that rely 
on it. Maybe I'm too eager, but I see only 
an opportunity right now to create power- 
ful routines that are easy to call. With ac- 


;****** 

SetOrive.Asm - Set the 

default drive 

; Syntax 

Call SetDrive (Drives) 



where Drive$ « "A" or 

"a" or "B", etc.. 

Code 

Segment Byte 

Assume CS:Code 


Begin: 

Push BP 

;8ave BP 


Push DS 

;must save DS as well 


MOV DS,DS: 10000] 

;make Turbo's string segment 
; the current DS 


MOV BPfSP 

1 current stack pointer Into BP 


Hov ES, (BPtl0] 

;get segment portion of Drived 
t descriptor into ES 


MOV SI,IBPt08] 

;get Drive$ descriptor address 


Hov SI,ES:1SI] 

iput address of DrlveS Into SI 


MOV DLftSl] 

Qnp DL, 'a' 

rput Asc( Drives) Into DL 


;l6 it below "a”? 


JB Continue 

ryes, skip 


Sub DL,32 

;no, convert to upper case 

Continue: Sub DLr65 

l”A” now equals B, "B"«lr etc. 


MOV AH,0Eh 

/specify Set Drive service 


Int 21h 

/call DOS to do it 


Pop DS 

Pop BP 

/restore registers 

Code 

Ends 

End Begin 



Rgure 10: Accessing strings in Turbo requires more steps than in QB2. 
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XT SYSTEMS 
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Disk $1275 
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Card 1515 
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Color Monitor & Card 1715 

AT SYSTEMS 

Model 339 $3495 

AT BASIC 256 K, 1.2 mb 

Roppy. 2350 

512 K, 20 mb Hard Disk 1.2 

Roppy 2695 

512 K, 20 mb Hard Disk 1.2 
Roppy Monochrome Monitor 

& Card 2895 
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1.2 Roppy 2889 
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IBM Convertible $1495 

Compaq 11 Model II 2750 

Zenith Z181 1795 

Toshiba T 1100 Plus W/640K....1650 

Toshiba 3100 3175 

NEC Multispeed CALL 


PC II TURBO XT 

8 mhz, 1 floppy, 640K, AT style key” 
board, game port clock calendu, 
monographics card, mono monitor, 

DOS & manuals $849 

Color System add $200 
w/20 mb add $359 
w/30 mb add $425 

CLUB AT 

10 mhz, 1.2 floppy, 1 mb Ram 
memory, hi res, mono graphics, 
monochrome monitor, clock cal- 
endar. $1495 

Color system add $200 
w/30 mb add $539 
w/40 mb add $595 

Let us customize a system to fit your 
special needs — tell our sales staff 
wbatyou want and Bulldog will take 
the byte out of building your 
systemi 


AT&T SYSTEMS 

6300 

2 Drive System $1359 

10 mb System — 1595 

20 mb System- 1695 

Upgrade to 640K 50 

Systems include Keyboard, Bit Image 
Graphics, Green Monitor, 256K DOS, 
and On-Board Clock Calendar. 

AT&T Color Monitor 675 


MISCELLANEOUS 

1 KODAK DATA SHOW 

$1050 1 

1 KENSINGTON Masterplece/Plus 

129 1 
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129 1 
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_..309 1 

1 MICROSOFTMOUSEw/PCpaIntbrush 119 1 

1 POLAROID PALETTE PLUS 

2050 1 

1 35mm EXPRESS 

.450 1 

1 MATH CO-PROCESSORS 
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299 
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_.189 
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449 
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199 
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615 

ASTFLASHPACK 

289 
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425 
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699 

EVEREX MAGIC CARD II w/384K. 

159 

EVEREX MINI MAGIC w/o K 

69 
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349 

INTEL Above Board PS for AT w/128K. 

369 

INTEL Above Board for PC w/256K 

295 

1 INTEL Above Board PS for PC W/64K 229 1 

IRMA BOARD 

699 

JR/iiMIIIforPCw/oK 

199 

JR/VdIIIforATw/oK 

249 

J LASER PLUS PC/AT 

.489/589 

ORCHID JET 386 

875 

ORCHID PC NET STARTER KIT 

735 

ORCHID TINY TURBO 286 

389 
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SOFTWARE 

Chartmaster 

$209 

Clipper....- 

349 

f^niTiPrstnnp 

69 

Crosstalk XVI 

99 

DBase II 

299 

D Base III 

399 

Dollars & Sense 

99 

Fasy Rytra 

89 

Enable 

349 

Rastback 

89 

Freelance Plus 

339 

Framework 

399 


IBM Display Write IV 369 

Lotus 319 

Lotus Hal 109 


Managing Your Money 3.0 105 

Microsort Quick Basic 69 

Microsoft Window 69 

Microsoft Word 3.1 .279 

MulUmate 3.31 239 

Multimate Advantage 319 

Multiplan „.119 

Norton Commander 49 

Norton Utilities 59 

Office Writer 5.0. 259 

Open Access II 329 

PFS Professor Write 149 

PFS Professor RIe 159 


PFS 1st Choice 

Q&A 

Quick Code III 

Quick Report 

I^pid Rle 

R Base System V 1.0 

Reflex 

Revelation 

Squeeze. 

Super Calc IV 1.0 

Sylvia Porter Swiftax 

Symphony 1.2 

Turbo Lightning w/Word 

Wizard. 

Turbo Prologue 

Ventura DesMop Publ 

Volkswriter III 

V.P. Planner 

Word Perfect 4.2 205 

Word Perfect Library 59 

Wordstar 2000 249 

Wordstar 2000 + 279 

Wordstar Pro 4.0 - 249 


.99 

.259 

...145 

...145 

...259 

...349 

99 

...575 

59 

.269 

.49 

...439 


...89 

...59 

575 

149 

.59 


HARD DRIVES 


$325 

...359 

...425 

...495 

.539 


Seagate lOmb w/contr. ST213 .... 

Seagate 20mb w/contr. ST225.... 

Seagate 30mb w/contr. ST2^.... 

Seagate 20 mb for AT ST4026 ... 

Seagate 30 mb for AT ST4038 ... 

Seagate 40 mb lor AT ST4051 695 

Seagate 80 mb for AT ST4096 949 

IOMEGA BERNOULU 

10 mb w/card 1065 

10+ 10 w/card ...1535 

20 + 20 w/card 1950 

BERNOULU PLUS 3495 

SYSGEN Durapack single 995 

dual extyint 1850/1595 

Mountain 20 mb drive card 649 

Western Digi. 30 mb drive card 649 

Western Digi. 20 mb drive card 625 

Plus Hard Card 10 459 

Plus Hard Card 20 625 

Priam 60 mb AT 1025 

P r iam 43 mb AT 789 


MODEMS 


Everex 1200/Z400 $109/225 

Hayes 1200B/1200 ."315/345 

Hayes 2400 int/ext .479/539 

US Robotics 2400 direct tntemai 189 

Ventel Half Card 1200 

w/Crosstalk 259 

Vental Half Card 2400 

w/Crosstalk 369 

Ventel 1200 Plus 239 



310-A $149 

Color 600 400 

Color 722 .495 

MAX12 159 

HX12 .419 

HX12E .495 

T124 /\mber.....T^.!^^. 109 

840 799 

720 349 

635 450 

650 519 

SONY MuIU Scan 629 

NEC Multisync 575 


1 PRINTERS 1 

EPSON 


LX 86 120 CPS. 16NLQ 

...$199 

FX 86E 200CPS.40NLQ 

329 

FX 286E 200 CPS, 40 nlq 

439 

LQ 800 180 CPS, 60 NLQ 

439 

LQ 1000 180 CPS, 60 NLQ 

619 

LQ 2500 324 CPS. 108 NLQ 

879 

EX 800 300 CPS, 60 NLQ 

389 

EX 1000 

509 

OKIDATA 


182 120 CPS 

229 

192 Rus 200 CPS 

359 

193 Plus 200 CPS 

535 

292 Plus 200 CPS, 100 nlq 

549 

293 Plus 200 CPS, 100 NLQ 

669 

294 Plus 400 CPS 

...1095 

Laser Line 6 

...1599 

TOSHIBA 


321 180CPS,60NLQ 

449 

351 II 300 CPS, 100 NLQ 

949 

341 180 CPS. 72 NLQ 

689 

35 1 Color 240 CPS, loo nlq 

...1150 

NEC 


SPECIAL PRICING 

..CALL 

PRIMAGE 90 


w/Pagemate III 


90 CPS Daisywheel 

...1550 

FUJITSU 


1 2100/2200 220 CPS 44 CPS....349/459 1 

1 2400/2400 Color 

1 

■ 216 CPS 72 CPS 779/899 1 

1 DLP24 288CPS.96CPS 

865 1 

1 TAPE DRIVES I 

a Everex 60 m.b. internal 

I$710 

1 external 

895 

1 Everex 20 mb internal 

525 


595 

1 Genoa Galaxy 60 mb internal 

739 

1 external 

869 

1 Genoa Galaxy 20 mb internal 

589 

1 external 

695 


Sysgen Quic 60 internal 949 

external 995 

Sysgen 20 mb internal 575 

external 650 

Tallgrass 20 mb int/ext 395/550 

Teillgrciss 20 mb internal tape 

plus 25 mb hard disk 995 

Tallgrass 60 mb external 


|Pnces Subiect To Change Qrders Call: 1 -800-438-6039 

For Shipping Call: 404-860-6905. For Returns Call: 404-860-6899 
And In Georgia Call: 404-860-7364 
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■ PC LAB NOTES 


PRODUCTIVITY 


cess to the array descriptor in the assem- 
bler program, a call such as 

Call Sort (ArrayStFirst) , ArraySize) 

could be simplified to 

Call Sort(Array$( ) I 

TURBO’S STRINGS Before we Uxtk at 
some actual examples of Inline assembler 
ctxle. a few words about strings are in or- 
der. Compared to string descriptors in 
QB2 and BASCOM. the length and ad- 
dress words in Turbo are reversed. That is, 
the address bytes come before the length 
bytes. There's nothing wrong with this, of 
course, unless you don’t know about it! 
Also unlike QB2. as new strings are as- 
signed. they grow toward higher memory 
addresses. 

As you'd probably expect, string dc- 
scriptois for arrays arc always stored at 
contiguous memory addresses. This 
makes it easier to locate the various ele- 
ments: remember, though, that the actual 
siring data is kept in its own .separate seg- 
ment. You can find that segment within 
Turbo’s default data segment at absolute 
address DS:0000. 

Une warning when dealing with 
.strings: the length word may have its high 
bit set. If you are counting on that length 
prior to moving a .string to somewhere else 
in memory, be sure to And the bit off after 
getting it. Otherwise, you’ll move a hi 
more bytes than intended and probably 
crash the program. 

Inline assembler routines may be added 
to your program in either of two ways. As 
in Turbo Pascal, the hex bytes may be en- 
tered directly, separated by commas, as 
shown in Figure 8. However, a much 
slicker method lets you specify a .COM 
program in a manner similar to that for reg- 
ular BASIC SInclude files. 

Sub GetDrive Inline 

SInline "GetDrive. Com" 

End Sub 

The overwhelming advantage of this latter 
approach is that you won't need to enter 
the bytes manually. But regardless of 
which methtxl you choose, you’ll still have 
to create the assembler code in the first 
place. Since linking is not required in Tur- 
bo, using DEBUG rather than MASM to 


create the programs is perfectly feasible, 
though with large programs, MASM’s 
ability to use labels will simplify your task. 

Having seen how to a.sk DOS to report 
the current drive using Call Interrupt, let's 
now do the same thing using Inline. The 
bytes shown in Figure 8 arc derived from 
just such a routine: the assembly listing in 
Figure 9 spells it out. 

In this routine 1 chose to use the ES reg- 
ister iastead of the usual DS. You could 
use DS. of course, but this would require 
first saving it. obtaining the address for 
Drive9}, and then restoring it before re- 


turning to BASIC. Aside from the extra 
step involved to get the segment for 
Drived, this routine is straightforward. 
Getting access to strings is a bit tougher. 

Rather than use a numeric variable to 
specify which drive, it’s easier for the BA- 
SIC programmer to use a regular drive let- 
ter. The routine in Figure 10 does exactly 
this, and it accepts either an upper- or low- 
erea,se character. As you can sec. a number 
of extra steps are required to get at DriveS. 

One additional item worth mentioning 
is the extra offset that is needed to obtain 
these addresses through the BP register. 


THE MAKING OF TURBO BASIC: 
DESIGNED FOR SPEED 


W hen I think of a large company like 
Borland working on a project such 
as Tuibo BASIC, I envision teams of 
faceless programmers at work in little cu- 
bicles. Since Turbo is written entirely in 
assembly language, it's not hard to imag- 
ine at least two or three people designing 
the floating-point math library while an- 
other group is discassing ways to im- 
prove the ctxle generation. Perhaps, too, 
there's a project manager somewhere 
making last-minute cosmetic changes. 

An amazing fact: Turbo BASIC was 
almost entirely conceived and coded by 
one person — Bob Zalc. The user inter- 
face and pull-down menus have their 
roots in Turbo Prolog, and were written 
by Mike Weisert atxl Pat Grever, But it 
was Bob Zale who thought up and imple- 
mented all the new commands and fea- 
tures that have been the focus of these ar- 
ticles. 

In telephone conversations with Bob, 
I've learned quite a bit about the design 
of Turbo BASIC — arxl about compilers 
in general. Some interesting trivia also 
emerged, such as that the assembly lan- 
guage source listing requires a case and a 
third of paper. But many very hard deci- 
sions go into a project like this. Among 
the most difficult was whether to aban- 
don Microsoft’s floating-point format 
and use the IEEE standard instead. And 
while it’s great to emulate the 8087’s ac- 
curacy even if one is not present, as the 


benchmark tests show, this comes at the 
expense of computation speed. 

A myriad of programming details 
needed to be worked out too. many of 
which arc utterly transparent to those us- 
ing the prtxluct. For instance, whenever 
Turbo’s micro timer is started, the PC’s 
regular timer interrupt must al.so be syn- 
chronized. to prevent a timer tick from 
coming along and disrupting the count. 
But the most fascinating things I learned 
from Bob were the variety of ways a 
compiler can optimize the code that it 
creates. 

In the section on assembly language, 1 
had originally intended to show a routine 
that would initialize an Integer array to 
any arbitrary value. 'The idea was to get 
the value and starting address of the array 
and then use the 8088’s speedy REP 
MOVSW instructions to quickly fill each 
element. But as it turns out, this is exact- 
ly what Turbo BASIC already does. If 
you have something like this in your pro- 
gram. 

For X = 1 To Size 

Array%(X) = Value? 

Next 

the compiler recognizes what you’re try- 
ing to do, and creates code to fill the array 
using MOVSW in one pass. Another 
area where Turbo’s code is optimized is 
in the evaluation of the logical operators 
And and Or. 


PC MAGAZINE ■ JUNE 9. 1987 
374 



YES! Begin my subscription to 
PC MAGAZINE FOR: 

□ Two years (44 issues) only $49.97— SAVE 62%! 
You're saving over $79 OFF the cover price! 

□ One year (22 issues) only $29.97— SAVE 54%! 
You’re saving over $34 OFF the cover price! 

Savings based on single-copy price of $64.90. 

4SM81 

WtMe pnrt tul name 

Company 


2. Do you work in a DP/MIS department? 

□ A. Yes DB. No 

3. Please Indicate your primary business function: (Check one only) 


□ A. OP/MIS 

□ B. Systems/Programming 

□ C. Communications 

□ D. Engineering 

□ E. Research/Development/Scientific 

□ F. Accounting/Finar>ce 

□ Q. Computer Consulting 

□ H. Purchasing 


□ I. Op^atiorts 

□ J. Production 

□ K. Educationnrainif>g 

□ L. Markeling/Sales 

□ M. MedicaULegal 

□ N. Administration/Management 

□ Z. Oihef_ 


Ptease spacity 


City State Zip 

□ Bill me later □ Payment erKdosed 

Please complete all questions: 

1.1s address showni^ve: □ A. Business address □ B. Home address 
If home address, please provide business information In the space 


4. Please indicete your company or organization's primary business activity: 
(Check one only) 


COMPANY NAME 


COMPANY STREET ADDRESS 


1. Manufacturer of Computer Equip- 
ment. Oxnputers. Software 

□ 2. Manufacturer— Aerospace 

□ 3. Manufacturer— Other 

□ 4. Systems hkHJse 

□ 5. Computer Consultant 

□ 6. Computer RetailerA^AR/VAO/ 

Distributor 

□ 7. Communications 

□ 8. Rnance/Banking^nsurance/ Real 

Estate/Accounting 


COMPANY crrv 


STATE ZIP CODE 


□ 9. Education 

□ 10. Government 

□ 11. Research & Development 

□ 12. Data Processing/Comput^ Service 

□ 13. Health/Medical/Legal Service 

□ 14. Engineering/Architecture 

□ 15. Agriculture/Construction/Minjng/Oil/ 

Transportation/Utilities 

□ 16. Nori^Computer Relailer/Distributor 

□ 17. Od>er Business or Services 

□ 99. Other 

Please specify 


ULL 


5. Please indicate If your company or organization la: (Check all that apply) 

□ A. End User of Computer Equipment OC. Both 

□ B. Reseller of Computer Equipment 


Add$22peryearlorpostageinCanadaandaHotherforeigncountnea, U.S. currency Signature_ 
only. Please allow up to 60 days tor deltvery of first iseue. Annual basic subscription 


X008 



DETACH AT PERFORATION AND MAIL TODAY 


S|NEOVER«79 

Complete either card and 
subscribe today! SAVE 
62% OFF the single-copy 
price— over $79 in savings! 


YESI Begin my subscription to 
PC MAGAZINE FOR: 

□ Two years (44 issues) only $49.97 — SAVE 62%! 2. Do you work In a DP/MIS department? 
You’re saving over $79 OFF the cover price! 

□ One yeat (22 issues) only $29.97— SAVE 54%! 

You’re saving over $34 OFF the cover price! 

Savir>gs based on single-copy price of $64.90. 


□ A.'Vbs DB.No 
3. Please indicate your primary business function: (Check one only) 


4SM81 


Name 

PiMM pnrM lu* name 


Company 

Address 

City 

State 

zip 

□ Bill me later 

□ Payment enclosed 



□ A. DP/MIS 

□ B. Systems/Programming 

□ C. Communications 

□ D. Engineering 

□ E. Research/Development/Scientific 

□ F. Accounting/Rnance 

□ Q. Computer Consuiting 

□ H. Purchasing 


□ I. Operations 

□ J. Production 

□ K. Education/Training 

□ L. MarKeting/Saies 

□ M. Medical/Legal 

□ N. Administration/Management 

□ Z. Other_ 


Please specify 


4 . Please Indicate your company or organization's primary business activity: 
(Check one only) 


Please complete all questions: 

1.1s address Shown above: □ A. Business address □ B. Home address 
tf home address, please provide business Information in the apace 
provided below. 


COMPANY NAME 


COMPANY STREET ADDRESS 


COMPANY crrv 


Manufacturer of Computer Equip- 
ment. Computers. Software 

□ 2. Manufacturer— Aerospace 

□ 3. Manufacturer — Other 

□ 4. Systems House 

□ 5. Computer Consultant 

□ 6. Computer RetailerA/AR/VAO/ 

Distributor 

□ 7. Communicatiorts 

□ 6. Rnance/Bankirtg/lnsurartce/ Real 

Estate/Accounting 


□ 9. Education 

□ 10. Government 

□ 11. Research & Development 

□ 12. Data Processirtg/Computer Service 

□ 13. Health/Medical/Legai Service 

□ 14. Engineering/Architecture 

□ 15. A 9 riculture^ort 8 truction/Minir>gfOil/ 

Transportation/Utilities 

□ 16. Non-Computer Retaiier/Distributor 

□ 1 7. Other Busir>ess or Services 

□ 99. Other 

Please specify 


Add $22 per year lor postage in Canada and all other foreign countries. U.S. currency 
only. Please allow up to 60 days for delivery of first issue. Annual basic subscription 
price » $34.97. 


5. Please indicate If your company or organization is: (Check all that apply) 

□ A. Ertd User of Computer Equipment □ C. Both 

□ B. Reseller of Computer Equipment 

Signature Date 


X008 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT #66 BOULDER. CO 


POSTAGE WILL BE PAID BY ADDRESSEE 



P.O.Box 54083 
Boulder, CO 80321-4083 


SAVE OVER $79 ON YOUR 
SUBSCRIPTION TO THE LEADING 
IBM/MS DOS^TANDARD 
MAGAZINE...SUBSCRIBE TO 
PC MAGAZINE TODAY! 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT #66 BOULDER, CO 


POSTAGE WILL BE PAID BY ADDRESSEE 



P.O. Box 54083 
Boulder, CO 80321-4083 



I> K 0 I) I (■ T I V I T Y 


This really has nothing to do with Turbo 
specifically, but it’s easy to get used to 
having the first parameter always be at 
BP+06. the second at BP+08. etc. In this 
case, the addresses begin at BP+08 be- 
cause DS was also pushed onto the stack 
by the program. 

Speaking of BP, beware of using it as a 
general-purpose index register. This is 
tempting to do when the other registers are 
already in use, but remember that BP de- 
faults to using the STACK .segment. In 
QuickBASIC and BASCOM the stack and 
data .segments are one and the same, so 


If X < 1 And Y > 22 Then. . 

When such a test is used in a QuickBA- 
SIC program, QB2 evaluates both sides 
of the And before deciding if the expres- 
sion is true. But Turbo BASIC first 
checks to see if X is less than I . and, if 
not. gives up immediately. After all, if it 
isn’t, then why bother testing Y? (By the 
way, this technique is called “short cir- 
cuit expression evaluation.”) 

Yet another interesting aspect of Tur- 
bo’s optimization is the way the floating- 
point library routines are self-modifying. 
While playing around to see how long it 
took to compute a variety of 8087 in- 
structions, I discovered what 1 thought 
was a bug in MTimer. 

'The first test calculated a Sin and took 
about 600 microseconds. But each sub- 
sequent run of the program took only half 
that time. When 1 reported the “bug.” 
Bob explained that if a coprocessor is 
present, the library routines are modified 
on the fly into the equivalent 8087 in- 
structions. 

Further, the 8087 is executed in the 
background whenever possible. Where 
many compilers will get the coprocessor 
started and then wait around for it to fin- 
ish, Turbo BASIC goes off and does 
something else in the meantime if possi- 
ble. You measure such details as speed. 
You perceive them as beauty. 

— ^Ethan Winer 


you can u.se either register freely . But since 
Turbo BASIC keeps its stack and data sep- 
arate, you must add a segment override to 
use BP with data kept in DS (or ES). 

MOV SI. DS: [BP+141 

Extra steps will also be required if you in- 
tend to maintain variables local to an as- 
sembly language routitre. Since Inline pro- 
grams are essentially in a .COM fomiat, 
you can’t just define a separate data seg- 
ment and keep your work variables there. 

Two possible solutions come to mind. 
One is to have your program jump over an 
area that has been set aside using Call, and 
then pop the address from the stack: 

Begin: Call Start 

Data DB 10 Dup (?) 

Start: Pop BX 


When the program arrives at location 
Start, BX will be holding the ba.se address 
of the data. The various bytes can then be 
referenced using [BX], 1BX+3|. etc. An- 
mher approach would be to set aside space 
on the system stack. 

Begin: Push BP 

Sub SP, 10 
Mov BP.SP 


Add SP.10 
Pop BP 

Now your variables can be accessed using 
|BP|, IBP+31, etc. Just be absolutely cer- 
tain to restore the .stack pointer as shown 
above, before returning to Turbo BASIC. 

ENDMEM AND MEMSET The final 
commands new to Turbo’s assembly inter- 
face are EndMem and MemSei, which re- 
port and set the last available memory ad- 
dress in the system, respectively, "rhese 
are generally intended to be used as a pair, 
for example, to re.serve room for an assem- 
bly language subroutine. Another possible 
u.se would be for storing help .screens or ad- 
ditional graphics pages. In fact, you could 
even install a custom interrupt handler in 
that space, and then access the routine with 
Call Intemipt. Unlike code kept in an inte- 
ger array, you are guaranteed that its loca- 
tion will never move. 


Storing a routine as an interrupt in high 
memory might make sense in some situa- 
tions, as when the routine provides more 
than one .service. Since Call Interrupt lets 
you preload the registers from within BA- 
SIC. that could be one way to indicate 
which service is being requested. 

To do this, first set aside sufficient 
space, using EndMem and MemSet. Next, 
place the starting address of that space in 


■ One warning when 
dealing with strings: 
the length word may 
have its high bit set. 

the interrupt vector table contained in low 
memory. 'This may be done by poking the 
address and segment directly or by calling 
on DOS service 25 to do it for you. Of 
course, you can’t just go around me.ssing 
with any old interrupt — especially if 
you’re not sure which ones are available. 

The PC has several interrupts that have 
been reserved for your use. For example, 
interrupts 60h through 67h are defined in 
the IBM PC Technical Reference manual 
as being available. You could probably use 
the cassette interrupts — 54h through 
57h — as well. The only thing to watch out 
for is that other, memory-resident pro- 
grams may be using the same ones. In this 
case, what’s good for the goose might be 
devastating for the gander. 

Summing up There can be no doubt 
that Borland’s Turbo BASIC is going to be 
stiff competition for Microsoft (and oth- 
ers). Even though it lacks QuickBASIC’s 
user libraries and sophisticated step and 
trace capabilities. Turbo BASIC more than 
compensates with a delightful editor and a 
substantial number of extensions to the 
language. Perhaps most exciting of all, 
however, is the anticipation of even better 
versions to come. [i^ 


Ethan Winer, an independent consultant, 
is the head of Crescent Software in East 
Norwalk, Connecticut. 
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12 MHz 
SPEED! 

For your PC, XT, AT 

or compatible. 


FaslCACHE-286 is the fastest 
half card accelerator ever built It 
is also the first to have an on-board 
8088 socket built-in high-speed 80287 
dock, and software controlled slow and 
last 80286 modes. FastCACHE-286 acceler- 
ates the IBM PC, XT and compatibles It can be 
purchased in either a 9 or 1 2 MHz version starling 
at $399 (9 MHz). The card combines the best features of our 
286TurboCACHE“ (PC Magazine “Editor’s Choice”) with 
the ability to run asynchronously. This frees it from the 7.2 
MHz frequency ba^er of syrxrhronous cache cards and 
enables the board to run on dual-speed molherboards and 
PCs such as the Zenith 1 58 or the Leading Edge Model D! 
The board includes MicroWay’s DCache software and is 
compatible wilh all PC software and EMS, EEMS, and 
EGA. 


287TurboPLUS 

Speeds Up your 80287 
and your 80286t 
287TurboPLUS adds a new 
feature to PC Magazine Editor’s 


FastCA'CHE-286" 

The Fastest PC Accelerator! 


Choice - 287Turbo. 287Turbo 



SI 

Sieve 

MS C (sec) 

Shuttle 
Regen (sec) 

Price 

PC 

1.0 

5.88 

100(12)* 

- 

9 MHz FastCACHE-286 

7.1 

1.32 

28(7)- 

$399 

12 MHz fes(CACHE-286 

10.3 

.93 

22 (6)* 

$599 


‘Times in parentheses are with an 8087 or 80287. 


increases 80287 speed from Ihe 4 MHz used by IBM to 1 0 
or 1 2 MHz. It has become an industry standard used in the 
AT, clones and the 386 Deskpro. 287TurboPLUS lets a user 
control the 80286 clock speed of the AT motherboard. 
Typical ATswillrunuplo9or10MHz. When used with 1 00 
nsec DRAM and an optional high speed 80286 it is possible 
to gel 1 1 MHz speed from an AT. 287TurboPLUS includes a 
1 0 or 1 2 MHz tested 80287, 80287 diagnostic software and 
easily installs in your 80287 socket 


MICROWAY . . . Respected throughout the industry for high quality engineering, service and technical support. 

Dealer, VAR, university and corporate inquiries are welcxime. 


Micro 

Viay 


The World Leader in 8087 Support 

P.O. Box 79. Kingston, Mass. 02364 USA (617) 746-7341 
32 High St. Kingston-Upon-Thames. England. 01-541-5466 


FaslCACf^- 286 . 28 niMtia. zarturticf’l.LIS and 286 Turtx]CACHE. are tradeiruvhs of MiouWay- Inc MrrnWay S a trademarti of Mcroway. Inc 
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Clean out clones 

THE EASY WAY 

Identifying all the unneeded duplicate files and same-named outdated versions strewn 
across your hard disk directories is a snap with REPEATS. 






My - 


H ard disk users sow files like wild 
oats. You copy files from other di- 
rectories and update them — and 
leave the originals in place. While devel- 
oping a program, you’ll copy interim ver- 
sions to other directories— and abandon 
them. And sooner or later your 20-meg 
drive hasn’t enough rtxim left to copy a 
floppy, or you wa.ste a lot of time working 
on a file that turns out to be an outdated 
copy with the same filename. 

If you start printing out DIR after DIR 
of your subdirectories in an effort to clean 
these unwanted duplicates from your disk, 
however, you’ll soon realize the kind of la- 
bor Heracles faced when cleansing the Au- 
gean stables. Fortunately, you can let RE- 


PEATS do the job instead. REPEATS will 
search the entire disk and return a list of all j 
the duplicate filenames. 

The assembly language source cixlc for 
REPEATS is shown in Figure I . and Fig- I 
ure 2 is a BASIC program that will create j 
REPEATS.COM foryou when you run it. 
An easier way to obtain either the program j 
listings or the .COM file itself, however, is 1 
to download them by modem from the PC j 
Magazine Interactive Reader Service, as j 
explained in the accompanying sidebar. j 

To use the program , just enter j 

REPEATS [drive; ] [/P] 

Although I wrote the utility with the 
hard disk user in mind, there’s nothing to I 


stop you from using REPEATS with direc- 
tory-structured floppies. Just add the target 
drive as an argument. If you omit the drive 
request, REPEATS searches the default 
drive. 

The /P is a printer switch. If you include 
it. all output will be echoed both to the 
printer and to the standard output device 
(the monitor). If you think you have many 
duplicate filenames and have a printer, I 
suggest you u.se the printer switch. If you 
don’t have a printer, you can use Ctrl- 
NumLock to keep the list from scrolling 
off the screen but you’re better off redirect- 
ing the output to a file. For example, 

REPEATS > REPEATS. LST 


I REPeATS.ASR 

I PorMti RmATS [dll I/PI 

t Returns Kith dupllcst* fils nuea. 


CODS SEGHEMT 

ASSURE CSlCOOe.DSiCODE 

OK ItIH 

STARTi JRP 8EC1HMIK 


REHERiER TO EXB2B1N 


DATA AREA 


COPySICHT 

PROCRARHER 

GLOBAL 

PARENT 

ROOT 


DB 'Copyright 1987 Xlff-oavie Publlahinq Co.'.lAH 
OB 'Michael J, Heflotd* 

06 

OB 

06 '\',8 


DIR. OPrSET OH fl 

CURREKT.ORIVB OB 7 

0IR_00UHT OH • 

rUB_C0UVT OH • 

PILE. START OH 7 

EMO.OP.SPACE OH ? 


PRIKT.rLAG OB 9 

HATOI..PLK 06 I 

OISPLAT.PLK 06 ■ 

SOURCS.PLM 06 R 


SEARCH IK 
POR 

LOADIK.PILE 
DIRECTORX 
K_ MATCHES 
DONE 

MOT.ENOUGH 


DB 11,1s, 'Searcblr.f *.S 

OB * lot duplicate file naaea. * ,11,1S 

OB 'LoadlnBdlrectoclea.. .patience pleaae' ,13 ,1S,I 

DB 'Loading file na«ea...’,f 

06 13,18,' Directory '.I 

OB 7,13,18, 'Ho duplicates found, ' ,13 ,18,8 

DB 7, 13, 18, 11, 18, 'Search auceaafully coapleted. ',13,18,8 

DB 'Mot enough •enory'.S 


, 

I First allocate 64r and eove the stack to the er.d of code. i 
I Then get the current drive so ve can restore upon esit, t 
I Neat check for a drive tegueat and/or printer echo witch. i 
t Save current directory. Display search reguest. And finally i 
; Inltlallie the directory level aubsctlpts to one. t 


BEGI.NNIK: 


NEXT. PARA] 


ao 

NOV BX,1888H 

MOV AH,4AH 

IMT 21H 

MOV Sl.OPPSET NOT.ENOUCH 

JNC GOT_6 4l! 

JMP PRIKT.OONE 

MOV SP, OFFSET STACK. SPACE- 

MOV AH,1»H 

IM 21N 

NOV CURRENT_VRIVfc,AL 

NOV a,ost|8iH; 

CMP CL, 8 

JX NO.PARA 

XOR ai,CH 

MOV si,eiH 

CMP BYTE PTk [SI I,']' 

JNX CK_aillTCH 

MOV 0L.(6I-1J 

AND DL.SFH 

SUB 0L,'A' 

IDV AH,8U1 

IHT 2lH 

CMP BYTE PTR [Sll,'/' 

JNX LOOP.PARA 

MOV OL, [81*11 

AND CIL,SFN 

CMP 0L,'P' 

JNX LOOP.PARA 


rAll Ettir.g Insttucdons forHard. 
|64K (1888h paragraphs). 

(Modify allocated sesiory. 

(Exit if 64K net available. 


'IFPH (Hove stack to end of code. 
(Get the current drive 

I and Mve. 

(Get the length of the argusent. 

(Else, lero in high half. 

(Point to parasetei. 

(la it colon? 

(If nu, check switch. 

(Else, get drive regueat. 
(Capitalize. 

(Convert to DOS forsat. 

(And change drive. 

(Is It switch reHuesi? 

I If no, next paraseter. 

(Else, get reguest. 

(Capitalise. 

(Is it printer reguert? 

(If no, next pataseter. 


D1R_ATTRIBUTE EOU ISR 
ALL.PILES EOU 6H 


ict/niinuesi 


Figure 1 : The assembly lanyiutge source codeforREPEATS.COM. 
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DOWNLOADING R1 

Ti^he programs that appear in our Pro- 
X gramming/Utilities column (as well 
as other programs we publish) can be 
downloaded by modem from the PC 
Magazine Interactive Reader Service. 
There is no charge for this service, but 
users are cautioned that these programs 
are copyright material and are made 
available only for individual, noncom- 
mercial use. You may make copies for 
others (including placement on noncom- 
mercial electronic bulletin boards), as 
long as no charge is involved. However, 
making copies for any commercial pur- 
pose is strictly prohibited. 

The modem number for PC-IRS is 
(212) 696-0360. Set your modem and 
communications software to use 1 200 (or 
3(X)) bps, 8data bits, 1 stop bit, no parity. 

EPEATS 

PC-IRS files with a COM, .EXE, or 
.ARC extension require that you also use 
the Xmodem error-checking protocol; 
our other files (e.g., with extensions of 
.ASM or .BAS) can be downloaded us- 
ing either regular ASCII or Xmodem 
transmission. 

REPEATS. BAS, whether typed in 
from the magazine at your keyboard or 
downloaded from PC-IRS, will automat- 
ically create REPEATS.COM when run 
once in BASIC, REPEATS.ASM, also 
listed both here and on PC-IRS, allows 
you to modify the program but requires 
you to use a macro assembler (IBM or 
Mictosofr) and the following commands: 

HASH REPEATS; 

LINK REPEATS: 

EXE2BIN REPEATS REPEATS. COH 

REPEATS at a Glance 

REPEATS searches through all the 
subdirectories on a drive and produces a 
listing of all files (and the directory in 
which they are located) that have the 
same filenames. Syntax: 

REPEATS [d:][/P] 

Operation: The drive specifier id:) is 
not required if the current drive is to be 
searched. If used (as, for example, to 

check a directory-structured floppy 
disk), the colon must be included in the 
drive specification. The optional /P 
printer .switch will echo the output both 
to a printer and to the screen. In addi- 
tion. standard DOS redirection (>) 
may be used to store the output to a file- 
name. 

If insufficient memory is available 
the program terminates with an error 
message to that effect. Ctrl-Break will 
terminate the program manually. 



will put a list of all duplicates into a file 
called REPEATS. LST, which you can 
then load into your word processor. (If you 
redirect the output to a file there will be no 
echo to the screen, but you’ll know when 
REPEATS has completed its job by the re- 
turn of the CX)S prompt.) 

HOW REPEATS WORKS REPEATS 
begins by saving the current drive and di- 
rectory. Obviously, in its search for dupli- 
cates, REPEATS will be constantly 
changing directories, but when it has done 
its work, it’s desirable for it to restore you 
to DOS where you began. (Many utilities 
don’t do this, so unless you’re using a 


“p$" prompt to remind you which direc- 
tory is current, your next disk access may 
not produce the results you intended. That, 
in turn, can contribute to the problem of 
unintended file littering.) 

The command line parsing is relatively 
simple. If a colon is found, the preceding 
character is a.ssumed to be a drive request, 
and if a “/” is found, the following charac- 
ter is assumed to be a switch character. If a 
drive request is found, the default drive is 
changed, and if a printer switch is found, a 
flag is set so REPEATS will know it 
should echo all output to the printer. 

With large hard drives (anything over 
10 megabytes), REPEATS will have to 


deal with more than 64K of data. Most 
programs published in this column stay in 
the one-segment boundary, 64K. It’s just 
plain easier to program within the one seg- 
ment structure of .COM files. My original 
version of REPEATS tried to do all its 
work in one segment, via repetitive DOS 
calls, letting DOS do all the work of find- 
ing duplicates. This approach made RE- 
PEATS painfully slow. To speed things 
up, the solution was to read all the directo- 
ry and filename information into memory 
at once, and then compare one filename 
against the next for duplicates. 

This resulted in data storage that 
crossed the 64K boundary. The filename 
information — name, size, date, and 
time — takes up 21 bytes. An average 30- 
megabyte hard disk might have 2,800 
files, which means 58,0(X) bytes for the 
filenames alone. When the directory 
names are added (they require 64 bytes per 
name), the segment boundary is quickly 
outgrown. 

Crossing the segment boundary re- 
quires REPEATS to do much more memo- 
ry management. When DOS loads a 
.COM program, the stack pointer is placed 
at the end of the segment. REPEATS uses 
the memory from the end of code on for its 
workspace. This means the stack could be 
written over, so REPEATS first moves the 
stack pointer to the end of code plus 200H. 
This leaves a stack size of 512 bytes, 
which is more than enough room, RE- 
PEATS then uses function call 4AH to ask 
DOS to allocate 64K of memory. 

Handling the filename information for 
even a 10-megabyte hard disk will require 
a minimum of 64K of working memory, 
though it’s assumed that the directory in- 
formation will also fit into this 64K. If 
DOS returns with less than 64K available, 
REPEATS does not even attempt to do its 
work, exiting with a “Not enough memo- 
ry" message. The additional memory re- 
quired by larger disks will be dealt with in 
a moment. 

GETTING STARTED REPEATS’s 
first task is to read in all the directory 
names. The program uses a one-dimension 
array indexing technique to keep track of 
its place in its .search for these directory 
names. REPEATS systematically moves 
up and down all the branches of the direc- 
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HOV 

PRlHT.PLAC.l 

jEIaa. flag prlntat ecbo. 





LOOP PARA 2 

INC 

St 

iPolnt to nsKC byta 






LOOP 

NEXT PARA 

I and get neat byte. 


HOV 

DX.OPPSET GLOBAL 





















iSave the current directory. 


JHC 

STORE.PILE 

(If anpty, nest directory. 






JHP 

SHORT PlftST.riLE 

(Blae. atore data. 


HOV 

SI.OPPSET SEARCHIMC 

(Print 'Searching *. 




(Ratrlave data segwent. 







AX, 3 





(Get current drive. 






iirr 




NOV 

SI.OPPSET NOr.ENOUCH 

(Aaauwe out of weBory. 







AX. END OP.SPACE 





(Convert to ASCII 






CALL 

DISPLAY 

( and display. 






HOV 

DL, • 1 ■ 

(Display the colon. 









CONTtNUBi 

CALL 

PINO. NEXT 

(Find nest Batching. 


HOV 

Sl.OPPSET POR 

(Display balance of Intro. 


JC 

FIRST PILE 

(If done, nest directory. 


CALL 

WRITE STRING 



INC 

PILE COUNT 

(Blee, incteaent file count. 






NOV 

SI.OPPSET DTA*33 

(Store fllenaBc data. 


0.0 


(All string instructions will be 


XOR 

Dl.Ot 

(Point to first byte. 


HOV 

AL,1 

( done in a forward direction. 






HOV 

CX.IPS 

(Inltlsllae directory subscripts 


STOSW 


(Store directory nuBbec. 


HOV 

Ol.OPPSET SUBSCRIPTS 

(to one. 


HOV 

CX,4 

(Store file date and else data. 


REP 

STOSB 



REP 

N0V8W 



HOV 

OX.OPPSET OTA 

(Point the dick transfer address 



a. 13 

(Store 13 bytee of fllenaBe. 


CALL 

CHAMGE_DTA 

1 to the end of code. 

NEXT, STORE; 

LODSB 


(Get a byte. 






CHP 

AL.B 

(End of fllenaBe? 

............. 








1 Thi» routin 

win 

lyRtMRtiCRlly ch«n9« dicwctoctca up xnd i 


CHP 

At.'.' 

1 Is it the per led? 

t dovn th* dl 

•ctocy 

tr*«. and ator* the dlraccoty naats. j 


JHf 

STORE.BYTE 

(If no, store. 






SUB 

CX,3 

(Else store 3 spaces. 







AL,32 



HOV 

SI.OrrSET DIRECTORIES*: 

(Point to Btorage. 






HOV 

BP.0PP8BT SUBSCRIPTS 

(Point to subscripts. 






HOV 

OX.OPPSET ROOT 

(Point to toot. 


JHP 

SHORT >i£XT. STORE 

(Get nest byte. 










HOV 


(Check for Ctrl Break. 


LOOP 

REXT.610RE 

(Get nest byte. 






NOV 

AL,33 



CALL 

CBANGE.DIR 



REP 

STOSB 








AL.S 



HOV 

BYTE PTR (S1-I|,‘S* 

(DOS fails to preface with *\* 


STOSB 




CALL 

GET.OIR 

( BO we have to. 


JHP 

SHORT KEXT,P1LE 

(Get nest fllcnsBe. 




(Point to neat storage. 






AOD 

DIR OPP8CT.6S 

(Update the offset aa well. 






JHP 

SHORT PIRST.DIR 


{ This routine 

does the work of finding duplicate file nsaes. ; 

PAJtEHT.OlP: 

CHP 

BP.OPPSET SUBSCRIPTS 

(When we try to return to parent 

’ 





Jl 

PILENAHES 

( directory and are In root, we 

DUPLICATES) 

HOV 

WORD PTR ES:IS1.IPPFPH 

(Tack on -1 signature. 


HOV 

DX.OPPSET PARENT 

1 ate done. Othatwiee. change 


HOV 

SI.OPPSET SEAROIING 

(Tell user eesichlng now. 


CALL 

CHANG C_DIR 

( to patent directory. 






HOV 

BYTE PTR OSilBPl.l 

(Put one back In previous level 






DEC 

BP 

; and point to parent level. 


JHP 

SHORT STORB.SOURCE 


PIftST OXRt 

XOR 

BL.BL 

|SL as pointer to directory no. 

NEXT SOURCE 1 

NOV 

AH.SBH 

(Check for Ctrl Break. 


HOV 

OX.OPPSET GLOBAL 







HOV 

CX.DIR ATTRIBUTE 

(Ask for global aatch. 


NOV 

CS)60URCE FLAG,* 

(Reset source display flag. 


CALL 

PIND_PIR8T 

(Pind first sAtchlng. 


HOV 

AX.ES 



JC 





AX, 3 


ai_DIKl 

CHP 


(If not a directory get neat. 






JNS 

NEXT OIR 







CHP 

BYTE tTR DTA*3B. ' . ' 

(If a dot directory get neat. 











(If yes. we are done. 


IMC 

BL 

tinccewent poaltlon In directory. 



BP.ES: IS] 

(Retrieve directory nuBber. 


CHP 

BL.DSi IBP] 

(Continue until new directory. 


CHP 

BP.i 

(Have we Batched this one before? 







NEXT SOURa 

(If yea, get nest. 


INC 

BYTE PTR OSi(BP) 

(Update variables. 






NOV 

DX.OPPSET 0TA*3B 


NEXT NATCH; 

HOV 

AX. OS 



CALL 

CHANG E.OIR 




AX, 3 

(Point to nest target file nsae. 


INC 

BP 




05. AX 



JHP 

SHORT STORE OIR 



HOV 

Sl.S 







LODSW 


(Retrieve directory ntssber. 




(Get all aubdltectoties in current 


CHP 

AX.SFFFFH 

(End of file storage? 


JC 

PARENT.DIR 

{ directory then go to parent. 


JS 

NEXT SOU#ICE 

(If yes. get nest file nsae. 


JHP 

SHORT CR_DIR 



CHP 

AX. BP 

(In ssoe directory? 






JX 

HEXT,HATCH 

(It yes. get nest file nsae. 

1 TblB routlcw Clndd 

and Rtocaa all (ila nasa 

■ • 1 


HOV 

81. IS 

(Blae, point to source and 

»- — — — 





HOV 

01, IS 

; and target file nsaes. 







a.s 





(If only one directory 


REPS 

cNpar 

(Ate they duplicates? 


JNI 

ALLOCATE 

1 then can't be any duplicates. 


JNt 

NEXT.NATCH 

(If no. nest file nsae. 


JHP 




CALL 

PRINT HATCH 

(Else, print a«tch. 

ALLOCATE 1 



(Else, adjust for truncation. 






HOV 

CL. 4 

(Convert end of current storage 






SHR 

81. a 

( Into eegaient address. 






HOV 

BX.SI 


1-..-. ........ 





HOV 

AN. 4AH 

(Deallocate aeaiory. 





IHt 



; directories. 

Display appropriate cait •essage. t 


HOV 

BX.BPPPPH 

(See how aiucb wcaory la left. 




’ 


HOV 

AH.48H 


EXlTi 

PUSH 

CS 

(Restore data eegaent. 


INT 

21H 



POP 

DS 



HOV 

AN. 4AK 

lAek for it all. 


HOV 

OX.OPPSET CURRENT.OtR 

(Reatore default drive 






CALL 

aiANCE OIR 

j directory 










HOV 

CX.ES 

(Get eatra segaent. 






AOD 

CX.SI 

(Chsnga to end of storage. 



21H 











NOV 

PILE START. CX 

(Store as start of file storage. 




(If aatch was found, display 



BX.CX 

(Add allocated amory. 







CMD_OP_SPACe,BX 

(Store end of workspace. 


HOV 

SI.OPPSET NO HATCHES 

(slsB, display 'none found*. 












(Tell user, loading file nawea. 






CALL 

WRITE STRING 



CALL 

WRITE STRING 




DIR_OPPSBT.OPPSCT DIRECTORIES iStOCt dicactoiy Start. 






XOR 

BP.BP 

(BP as directory counter. 





rXRST PILE: 

NOV 

AH.BBH 

(Check tor control break. 






INT 

31H 







BP 

(Inciewent directory count. 






CMP 

BP.OIR. COUNT 

(Done all directories? 






JA 

DUPLICATES 

ilf yaa, search for duplicates. 






HOV 

DX.OIR_OPPSET 

iBlsa, change directory. 






CALL 

CHANG E^DIR 





iFiffiirf 1 continuest 
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I These subcootii 


I DOS lunctlon cells, i 


GET.DIR: 

NOV 

NOV 

I NT 
RET 

DL,8 

AH.4TH 

21R 


(Get current directory. 

CHANtiE.DlK: 

MOV 

I NT 
RET 

AH,3SH 

21H 


(Change current oirectory. 

CHANCE.DTA: 

MOV 

INT 

RET 

AH. lAH 

21N 


(Set dluk trsnr.ier oddrecr.. 

FIND FIRST: 

MOV 

INT 

RET 

AH,4iJI 

21H 


(Find first mstvhit.g file. 

FIND. NEXT: 

MOV 

I NT 

RET 

AH. 4PH 
21H 


(Find nest Mtchlng file. 

( Two aubroutlnas: one adds ca 
( The other pads the file nare 

liage return 
display with 

linefeed, j 
spaces. ) 

CR. LP: 

MOV 

CALL 

NOV 

CALL 

RET 

DL,13 
DISPLAY 
DL, IB 
DISPLAY 



SPACES: 

MOV 

CALL 

MOV 

CALL 

RET 

UL.32 

DISPLAY 

DL,32 

DISPLAY 



1 This subroutine handles all the output, if /P was ( 

1 included, output will be echoed to the printer. t 

DISPLAY: 

NOT. PR INTER 

CMP 

JMI 

MOV 

IKT 

MOV 

IKT 

RET 

CS:PRIMT FLAC.l 

NOT PRINTER 

AH,S 

21H 

AH, 2 

21B 

(If /P, echo to the prirtte 

(Printer output. 

(Display output. 

WRlTB.lTi NOV 

CALL 

WRITE STRING: LOOSB 
CMP 

DL.AL 

DISPLAY 

AL.8 


(Itro markc end of string. 


t This subroutine will print the duplicate tile r 


! and its path. i 


PRIKT.HATCB: PUSH DS 


SRIP_SOURCEi 


CSiHATCH FLAG.l 

CSiSOURCe.PLAC.l 

SXIP.SOURCE 

CR_LP 

CX,39 

DL , • - • 

DISPLAV 
PRINT.LINE 
CSsSOURCE.PLAC,! 
AX,CSi 11] 
PRXNT.DJR 

81, es 

HR1TE.F1LE 

AX,DS: 18] 
PRIKT.OIR 
SI, OS 

MRITE_riLE 


tPlag that we have a duplivitc. 
jKave we displayed soutve file? 
;If yes, skip. 

tSepacate duplicatec with line. 


iRetrieve directory r 
(Point to tile naeie. 


1 This subroutine displays the directory nas.e. 


MUL 

NOV 

PUSH 

PUSH 


ADD 

aiLL 

CALL 


cs 

OS 

Sl.OPPSET blACCTORY 
WRITE. STRING 
Sl.OPPSET DIRECTORIES 
81,01 

WRITE. STRING 
CILI.P 


; data se9eent. 


(Add carriage cetui 


DS.SI 
SI, 18 

WRITE.. STRING 

DX.DS: [8] 
AX,DS: (61 

CX, 18888 


CALL THOUSANDS 


SPACES 
61, PS: Ml 
BX,SI 

a,s 

&X,CL 

BX,16 

CS:D1SPLAY FLAG, 8 
TENS 

OL, 

DISPLAY 

BX,SI 

BX,31 

TENS 

DL, 

DISPLAY 

BX,S1 

CL, 9 

BX,CL 

BX.1R7 

BX,68 

TENS 

SPACES 
81,DSs 12] 

BX.51 

a, 11 

BX,CL 

BX,31 

BX 

BX,12 

MERIDIAN 

BX,12 

BX.8 

NOT.MIDNIGHT 

BX,12 

CStDISPLAY.PLAC.B 

TENS 

OL.':' 

DISPLAY 

BX.St 

CL, 9 

Bx,a 

|IX,63 

TENS 

OL, 'p' 

BX 

BX,12 


MOV 

MOV 

ROR 

AND 

MOV 

CALL 


AND 

ADO 

CALL 


(Get hiQh word of sisa 
t and low word of eise. 
(Divide by 18,888. 


(Oiaplay ten thousands. 
(Retrieve reaainder. 
(Display thousands. 

(Foinat to coluan 23. 
(Retrieve date. 

(Get eonth four bits. 


(And displey. 
(Add hyphen. 


(Add hyphen. 

(Retrieve year savan bit: 


(Use hour five bits. 
(Past (Won? 


(If yes, display 12. 


CALL DISPLAY 


» ninutes 6 bits. 


(Is it iwon or later? 
(If yes, display *p*. 
(Else, display *a*. 


I This subroutine displays each decimal positron, suppressing lesdinR sere 


C8:0I5PLAy_PLAC,l 
CX. 11888 
DIVIDE 
cx.i80a 

DIVIDE 

CX,188 

DIVIDE 

CX,18 

DIVIDE 

CX,1 

DIVIDE 


CALL 

MOV 

CALL 

MOV 

CALL 


DISP.NUMBER; 
END. LINE: 

STACR_SPACBi 

DTA 

SUBSCRIPTS 

CURRENT.OIR 

storm; E 
DIRECTORIES 


DX,DX 

a 

BX.DX 

DL.AL 

CS:DISI>LAY_FLM1.AL 

CSiDISPLAY.FLAC.a 

DISP.KUiebR 

DL,-18H 


STACK_SPACE*288H 

DTA«65 

SUBSCRIPTStISI 

CURRENT.OIRTeS 

STORACE«44 


(Get thousands by dividing. 
(Get hundreds by dividing. 
(Get tens by dividing. 

(Get ones by dividing. 


(Nusbet in ax 
( and sero in DX 
I divide by CX 
I resainder into BX 
( and guotiant into DL. 

(If non sero indicate by flag. 
(Has there been a display? 

(If yat, diaplay. 

(Else, display space. 

(Convert hexadecioal to declaal 
(And display. 


I This subroutine handles displaying the fila nasie, bytes, date and tire. 


fFigure / eru/s) 
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The Graphics 
Gallery makes 
winning 
presentations. 


Here’s graphic proof. 


Seeing is believing. Which is why Hewlett- 
Packard invites you to call now for a free Graphics 
Gallery Sampler -an impressive collection of 
colorful business graphics produced 
by our powerful and flexible 
software. 

We want you to see for 
yourself how The Graphics Gallery 
ban give you an important winning 
ige How it can increase the 
npact of every presentation and 
jm simple reports into persuasive 
Bocuments. The Graphics Gallery can 
help you get the most out of other 
Software, too. 

Do you use 1-2-3* from Lotus*? The 
Iraphics Gallery will easily transform 
hose unimpressive Lotus 
Taphs into persuasive, 
jstomized presentations 
fenhanced with color, text 
Illustrations, and more. 

Interested in desktop 
[rublishing? Our remarkable 
Software works with the 
leading desktop publishing 
packages. And it creates 
ily professional results. 

What's more. The Graphics 
Sallery gives you a flexible choice 
bf output Choose from colorful 
verhead transparencies produced 
by an HP plotter professional 35mm 
Slides, or sharp, printed output- the 
ad you get, with the HP LaserJet 
printer. If you've got an IBM PC/XT/AT 
r for your free Graphics Gallery Sampler 
and the name of your local Hewlett-Packard dealer. 

We want to prove to you that seeing really is believing. 



or compatible, call right ni 


CaU 1 - 800 - 367 - 4772 , Dept. 709P. 
right now and get a FREE 
Graphics Gallery Sampler 
from Hewlett-Packard 


V 


HEWLETT 

PACKARD 


1-2-3* (rom Lotus* 18 a 
registered trademark of 
Lotus Development 
Corpotauon 
IS02713 

€•1987 Hewlett Packard Co 
CIRCLE 157 ON READER SERVICE CARD 



THE 


Q RAPHICS Q ALLERY 

Hewlett-Packard Company. Attn Inquiries Dept 
1000 N E Circle Boulevard. Corvallis. OR 97330 


□ Yes. Id like to see for myself how good The 
Graphics Gallery really is. so send me your free 
Graphics Gallery Sampler and the name of my 
local Hewlett-Packarddealer. 


Name 


Company 


City 


State 


Zip 
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tory tree, storing the name of each directo- 
ry for use in the duplicate-file searching 
routine. 

Here’s how the technique works. Sup- 
pose we have two subdirectories, SUB- 
DIRI and SUBDIR2, branching from the 
root. That gives us a two-tiered directory 
tree. Initially, we want the first subdirec- 
tory entry of each tier, so the two sub- 
scripts of the indexing array are set to one. 
Using the BASIC conventions, these 
would be F(l)= I and F(2)= I . When we 
find the first subdirectory in the root, we 
will increase the root index (F( I )=2). We 
can now safely change to SUBDIRI and 
search for any subdirectories branching 
higher in the tree. If no subdirectories are 
found in SUBDIR I , we will return to the 
root directory in search of the next subdir- 
ectory. To recall our position in the toot, 
all that has to be done is look at the sub- 
script of that level. We now find that 
F( 1 ) = 2 so we will look for the second sub- 
directory, SUBDIR2. This technique will 
work with the most complicated directory 
tree. (For a more detailed description of 
how the array is used to keep track of the 
entry number of the current directory, see 
the discussion in my SEARCH program, 
PC Magazine, Volume 6 Number 4.) 

Once the names of all the directories 
have been found and stored, and before all 
the filenames are read in, it’s time for mote 
memory management. The end of directo- 
ry storage will be the start of filename stor- 
age. REPEATS at this point again asks 
DOS to modify the allocated memory 
block to end with the directory name stor- 
age, thus returning any excess from the 
previously re.served 64K back to the sys- 
tem pool. 

Next, a block of OFFFFH paragraphs ( I 
megabyte) is requested, via function call 
48H. This will obviously fail, but when it 
does, DOS returns with the available 
memory in the BX register. This tells RE- 
PEATS how much working space it has 
for filenames. The number of returned 
paragraphs (16-byte blocks) of available 
memory is added to the segment address 
for the end-of-directory storage, and the 
total is stored in a variable, END_OF 
-SPACE, for future reference. 

Now, starting with the root directory, 
REPEATS finds all the filenames in each 
directory. DOS provides two complemen- 


tary calls, find first matching (4EH) and 
find next matching (4FH), to serve this 
purpose. On issuing a 4EH function call, 
the value of CX determines which attribute 
DOS will use in searching for a matching 
filename. In the directory search used in 
the routine above, CX was equal to lOH, 
the attribute of directories. Here the value 
of CX is 6H, the attribute of normal files. 

DOS returns the information to the 
DTA (disk transfer address), a memory lo- 
cation at the end of code, which was previ- 
ously assigned by REPEATS. All the per- 
tinent returned information (filename, 
time, date, and size) is then stored in a 32- 
byte record. (A record is a reserved memo- 
ry space of given length; the reason for 
choosing 32 bytes will be explained short- 
ly.) The first entry in the record is a word 
with the directory number. REPEATS in- 
dexes the directories by simply assigning a 
number, starting from one (the root direc- 
tory) and incrementing with each subdirec- 
tory. The next record entries are two words 
that contain the file’s time and date of cre- 
ation, and two words to hold the file size. 


This is followed by the filename, which is 
stored in the same format you get with the 
DOS DIR command. Filenames with less 
than eight characters before the period are 
padded with spaces, and the period is re- 
placed with a space. Finally a byte of zero 
is tacked on to mark the end of the record. 
REPEATS looks for a zero as the end of 
strings in all its display output. 

Crossing the line This makes a 
total of 24 bytes. So why the 32-byte rec- 
ord? In order to cross the 64K boundary 
limited by the source (SI) and destination 
(DI) pointers, REPEATS changes the data 
segment (DS) and extra segment (ES) reg- 
isters. Usually, when storage is done using 
the string instructions (MOVSB, for ex- 
ample), the segment registers are left alone 
and the SI and DI registers are used as 
pointers for the next record. This sets a 
limit OFFFFH (64K). Of course, when the 
end of the segment is reached, the segment 
regi.ster could be bumped to the next 64K 
segment and the pointers turned back to 
zero. However, it’s much easier to change 


ItB REH — BASIC PROGRAM 10 CREATE REPEATS. CON 

III OPEN ’REPEATS . CON’ AS <1 SEN - 1 

121 FIELD tl,l AS AS 

131 CHECKSUN > I 

141 TOR I - 1 TO 157 

151 LINESUH - I 

161 FOR J - 1 TO S 

171 READ BVTE 

181 CHECESUN - CHECKSUN -f BITE 

191 LINESUN - LINESON + BITE 

211 IF (BITE < 256) THEN LSET A$ - CHR$(BITE| 

211 PUT 41 

221 NEXT J 

231 READ LINECHECK 

241 IF LINECHECK <> LINESUN THEN PRINT ’Erioc In Line’|28l + II • I 
251 NEXT I 
261 CLOSE 

271 IF CBECKSON - 1288291 THEN PRINT ’Succassful Completion!’ : END 


260 PRINT 

•COM : 

Elle is 

not validi 

• t 

END 





290 DATA 

233 

32, 

1, 

67, 

111, 

112, 

121, 

114, 

791 

300 DATA 

105 

103, 

104, 

116, 

32, 

49, 

57, 

56, 

622 

310 DATA 

55 

32i 

901 

105, 

102, 

102, 

45, 

68, 

599 

320 DATA 

97 

116, 

105, 

115, 

32, 

80, 

117, 

98, 

762 

330 DATA 

108 

105, 

115, 

104, 

105, 

110, 

103, 

32, 

782 

3 40 DATA 

67 

llli 

46, 

26, 

77, 

105, 

99, 

104, 

635 

350 DATA 

97 

101, 

108, 

32, 

74, 

46, 

32, 

77, 

567 

360 DATA 

101 

102, 

102, 

111, 

114, 

100, 

42, 

46, 

718 

370 DATA 

42 

0, 

46, 

46, 

0, 

92, 

0, 

0, 

226 

380 DATA 

0 

0i 

0, 

0. 

0, 

0, 

0, 

0, 

0 

390 DATA 

0 

0i 

0, 

0, 

0, 

0, 

13, 

10, 

23 

400 DATA 

83 

lOli 

97, 

114, 

99, 

104, 

105, 

110, 

813 

410 DATA 

103 

32. 

0i 

32, 

102, 

111, 

114, 

32, 

526 

420 DATA 

100 

117, 

112, 

108, 

105, 

99, 

97, 

116, 

854 

430 DATA 

101 

32, 

102, 

105, 

108, 

101, 

32, 

110, 

691 

440 DATA 

97 

109, 

101, 

115, 

46, 

13, 

10, 

76, 

567 

450 DATA 

111 

97, 

100, 

105, 

110, 

103, 

32, 

100, 

758 

460 DATA 

105 

114, 

101, 

99, 

116, 

111, 

114, 

105, 

865 

470 DATA 

101 

115, 

46, 

46, 

46, 

112, 

97, 

116, 

679 


{continues} 

Figure 2: A BASIC pronram that will automatically create REPEATS.COM. 
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Make 

Flashy Programs. 


In dBASE, Turbo Pascal, BASIC, C, COBOL, Fortran, 1-2-3, DOS. 


New! Flash-Up™ Windows. 

Instantly flash-up menus and help windaws. 

From within aimost any program ianguage or appiication program. When the user 
mokes o menu selection, o sequence of keystrokes is sent to the running progrom os 
if the user were typing it at the keyboord. 

A keyboard macro utility that your programs can control! 

Just like keyboard macro utiiities, Fiosh-Up Windows con be used to send 
repetitive keystrokes and simplify commands for your users 
But Fiosh-Up Windows con do more. Your programs con send commands directiy 
to Fiosh-Up. Powerful commands that control when and how windows appear. 
Flash-Up is a perfect tool for controlling programs and entire systems via menus. 

The powerful window editor allows you to create windows, change their size, 
location, ond color - all outomatically. 

Works with DOS, BASIC, Turbo Pascol, C. COBOL, Fortran, dBASE, 1 -2-3, R:BASE 
... and most other software. S90. 



Flash Code.™ For dBASE II, III and III+. 



The most powerful, most complete progrom developer tor dBASE II. III. and lll-i- . 

Use Flash Code's advanced screen design editor and see how incredibly easy 
screen design con be. Drow boxes, lines, and select colors. Specify special 
parameters for edit checking, initial volues, calculated fields, etc. All within one, 
easy to use editor. 

Then tell Flash Code to write the program. Based on your screen designs. Flash 
Code con generate a full database program. Well written code that you can use as 
is, or merge with your own programs. 

Menus and help windows add a new dimension to your dBASE applications. 

Flash Code includes its own dBASE window editor. Use the window module to 
flosh-up windows and screens instontly. The windows are eosily converted when 
you move to the added power of our Flash-Up Windows product. 

". . . 0 My remoiUabte product. Brand new, stole-ol-lhe-art and actually fun la use. 
The windows make It an even more amo 2 ing product . " 

— Gary N. Prague, Author, "The dBase III Programming Handtrook" 

Flash Code. $150. 


Screen Sculptor™ For IBM BASIC, Turbo Pascal, and Quick Basic. 


Create screens In minutes, then Screen Sculptor writes the program. 

In IBM BASIC. Turbo and Microsoft Pascal, and Quick Bosic. Simply "draw" your 
screens with our advanced screen design editor and replace hours of tedious work 
with minutes of creative design. 

Move pieces of the screen around, select colors from a menu, draw boxes, lines, 
paint, repeat last choracter And more! Specify variable nomes, data types, 
acceptable data ranges, pictures for edit checking, etc., and you're ready to go. 
Generate tested program source code to merge with your own program. 

Based on your screen design The generated program flashes up the screen, 
allows data to be entered by the user,''and edit checks the input data. 

". . . so well done that you may not need to refer lo the manuat ' 

". . . on exceptional product that tills a teal need In the developmeni ot new programs ' 
— Computer Languoge 

Screen Sculptor. SI 25. 
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No Risk Demo Offer! 

Order any pockoge ond receive a 
separotely seoled demo disk of the 
product Use the demo and the 
manual for 30 doys If you're not 
sotlsfied - for any reason - 
return the entire pockage for a full 
refund 


Credit card orders call 24 hrs day; 
1.600-872-8787, operator 310. 

In 6A 1-800-874-5112, operator 310. 

All other orders and inquiries call or write 
Software Bottling Co.. 6600 LI. Expwy.. 

Mospeth. NY 11378. 718-458-3700, 

Requires on IBM PC, XT, AT or true compatible, 256K 

Not copy protected. 

CIRCLE 530ON READER SERVICE CARD 
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Power Tower" 



High performance storage 
subsystem for multi-user and 
multi-tasking applications. SCSI 
interface allows the Power Tower 
to simultaneously serve Apple® 
Macintosh and IBM® compat- 
ible personal computers. Sector 
caching disk controller features 
automatic look-ahead and up to 
16MB of cache memory. 


• 320MB and 640MB 
configurations 

• 0.5ms worst case cache access 
time 

• Optional 60MB tape cartridge 
backup 


C@D 

Call loday for the name and number of your nearest CMS dealer. 

CMS Enhancements, Inc. 

1372 Valencia Avenue, Tustin, CA 92680 Apple and Macintosh are registered trademarks of Apple Computer, Inc. 

ocrt rtccc iBMisaregislefedtrademarkolInlernationalBusInessMachlnesCorporalion. 

(714) Power Tower is a trademark of CMS Enhancements, Inc. 
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the segment register for eaeh record. 

If the SI register is kept the same, incre- 
menting the segment register (Dl) by one 
changes the inde.sing by 16 bytes. (Re- 
member. a segment register applies to 16- 
byte paragraphs. ) For example, if DS = 
lOOOH and SI = 10 ( I6d). the absolute ad- 
dress will be KXllOH. This is the same as 
DS = 1(X)1 H and SI = 0. us shown below; 

DS - 1000H (>ardgraohs « 10000H bytes 
•f SI « 10H bytes 

10010H bytes 
or 

DS » 1001H paragraphs » 10010H bytes 
+ SI « 0H bytes 

10010H bytes 

We needed 24 bytes for each record, so 
REPEATS adds two to the segment regis- 
ters for each record, making a total of 32 
bytes. In a sense this “wustes" 8 bytes be- 
tween each record (32-24). but it makes it 
eusy for REPEATS to keep track of how 
much memory is left after storing each rec- 
ord. All the program needs to do is com- 
pare the segment register with the variable 
END_OF_SPACE. the segment address 
of the end of memory, that was saved 
above. If REPEATS reaches this wall be- 
fore reading all the Tilenames. it exits with 
the out-of-memory message. 

Once all the filenames are read. RE- 
PEATS eompares the fust filename with 
all the rest. If a duplicate is found it is dis- 
played along with its directory name. Next 
the .second filename is checked with all 
those above it in the list. The first filename 
doesn't need to be checked again — if it 
wus a duplicate it would have been found 
on the first puss. Each subsequent puss will 
have one less filename to check for a 
match. This is repeated until the last entry 
is the source file and there are no others to 
compare with. This is REPEAT.S's cue 
that its work is done and. after prompting 
the user with the appropriate message, 
control is returned to DOS. 

To avoid repetitive display, when a 
match is found. REPEATS changes the di- 
rectory number entry (the first word in the 
record) to OFFFFFl. In subsequent com- 
parisons. REPEATS skips the filename if 
the record has a directory number of 
OFFFFH. This is a simple matter of check- 
ing to see if the first word of the record is 
the same. This directory index is also used 


480 DATA 

105, 

101, 

110, 

99, 

101, 

32, 

112, 

108, 

768 

490 DATA 

101, 

97, 

115, 

101, 

13, 

10, 

0, 

76, 

513 

500 DATA 

111, 

97, 

100, 

105, 

110, 

103, 

32, 

102, 

760 

510 DATA 

105, 

108, 

101, 

32, 

110, 

97, 

109, 

101, 

763 

520 DATA 

115, 

46, 

46, 

46, 

0, 

13, 

10, 

32, 

308 

530 DATA 

32, 

32, 

32, 

32, 

32, 

32, 

32, 

68, 

292 

540 DATA 

105, 

114, 

101, 

99, 

116, 

lllf 

114, 

121, 

881 

550 DATA 

32, 

0r 

7, 

13, 

10, 

78, 

111, 

32, 

283 

560 DATA 

100, 

117, 

112, 

108, 

105, 

99, 

97, 

116, 

85 4 

570 DATA 

101, 

115, 

32, 

102, 

111, 

117, 

110, 

100, 

788 

580 DATA 

46, 

13, 

10, 

9, 

7, 

13, 

10, 

13, 

112 

590 DATA 

10, 

83, 

101, 

97, 

114, 

99, 

104, 

32, 

6 40 

600 DATA 

115, 

117, 

99, 

101, 

115, 

115, 

102, 

117, 

861 

610 DATA 

108, 

108, 

121, 

32, 

99, 

111, 

109, 

112, 

800 

620 DATA 

108, 

101, 

116, 

101, 

100, 

46, 

13, 

10, 

595 

630 DATA 

0, 

78, 

111, 

116, 

32, 

101, 

110, 

111, 

659 

6 40 DATA 

117, 

103, 

104, 

32, 

109, 

101, 

109, 

111, 

786 

650 DATA 

114, 

121, 

9, 

252, 

187, 

9, 

16, 

180, 

870 

660 DATA 

74, 

205, 

33, 

190, 

17, 

2, 

115, 

3, 

639 

670 DATA 

233, 

25, 

2, 

188, 

228, 

7, 

180, 

25, 

868 

660 DATA 

205, 

33, 

162, 

73, 

1, 

138, 

14, 

128, 

754 

690 DATA 

0, 

128, 

249, 

9, 

116, 

47, 

50, 

237, 

827 

700 DATA 

190, 

129, 

0r 

128, 

60, 

58, 

117, 

13, 

695 

710 DATA 

138, 

84, 

255, 

128, 

226, 

95, 

128, 

23 4, 

1288 

720 DATA 

65, 

180, 

14, 

205, 

33, 

128, 

60, 

47, 

732 

730 DATA 

117, 

16, 

138, 

84, 

1, 

128, 

226, 

95, 

805 

7 40 DATA 

128, 

250, 

80, 

117, 

5, 

198, 

6, 

62, 

866 

750 DATA 

1, 

1, 

70, 

226, 

214, 

198, 

6, 

138, 

65 4 

760 DATA 

8, 

92, 

190, 

139, 

8, 

232, 

211, 

1, 

861 

770 DATA 

190, 

86, 

1, 

232, 

20, 

2, 

180, 

25, 

736 

780 DATA 

205, 

33, 

136, 

208, 

128, 

194, 

65, 

232, 

1203 

790 DATA 

242, 

1, 

178, 

58, 

232, 

237, 

1, 

190, 

1139 

800 DATA 

99, 

1, 

232, 

253, 

1, 

252, 

176, 

1, 

1015 

810 DATA 

185, 

100, 

0, 

191, 

38, 

8, 

243, 

170, 

935 

620 DATA 

166, 

229, 

7, 

232, 

177, 

1, 

190, 

248, 

1270 

630 DATA 

8, 

189, 

38, 

8, 

166, 

69, 

1, 

180, 

679 

640 DATA 

11, 

205, 

33, 

232, 

156, 

1, 

255, 

6, 

B99 

650 DATA 

74, 

1, 

198, 

68, 

255, 

92, 

232, 

138, 

1058 

eee data 

1, 

131, 

198, 

65, 

131, 

6, 

71, 

1, 

604 

870 DATA 

65, 

235, 

18, 

129, 

253, 

38, 

8, 

116, 

862 

880 DATA 

67, 

186, 

66, 

1, 

232, 

123, 

1, 

62, 

738 

890 DATA 

198, 

70, 

0r 

1, 

77, 

50, 

219, 

186, 

801 

900 DATA 

62, 

1, 

185, 

16, 

9, 

232, 

116, 

1, 

613 

910 DATA 

114, 

225, 

128, 

62, 

250, 

7, 

16, 

117, 

919 

920 DATA 

28, 

128, 

62, 

3, 

8, 

46, 

116, 

21, 

412 

930 DATA 

254, 

195, 

62, 

56, 

94, 

0, 

117, 

13, 

793 

940 DATA 

62, 

254, 

70, 

9, 

166, 

3, 

8, 

232, 

815 

950 DATA 

72, 

1, 

69, 

235, 

162, 

232, 

81, 

1, 

853 

960 DATA 

114, 

165, 

235, 

214, 

131, 

62, 

74, 

1, 

1016 

970 DATA 

1, 

117, 

3, 

233, 

9, 

1, 

131, 

198, 

693 

980 DATA 

15, 

177, 

4, 

211, 

238, 

139, 

222, 

180, 

1186 

990 DATA 

74, 

205, 

33, 

187, 

255, 

255, 

180, 

72, 

1261 

1000 DATA 

205, 

33, 

180, 

74, 

205, 

33, 

140, 

193, 

1063 

1010 DATA 

3, 

206, 

142, 

193, 

137, 

14, 

78, 

1, 

774 

1020 DATA 

3, 

217, 

137, 

30, 

80, 

1, 

190, 

167, 

625 

1030 DATA 

1, 

232, 

70, 

1, 

199, 

6, 

71, 

1, 

581 

1040 DATA 

247, 

8, 

51, 

237, 

180, 

11» 

205, 

33, 

972 

1050 DATA 

69, 

59, 

46, 

74, 

1, 

119, 

102, 

139, 

609 

1060 DATA 

22, 

71, 

1, 

232, 

236, 

9, 

131, 

6, 

699 

1070 DATA 

71, 

1, 

65, 

186, 

62, 

1, 

185, 

6, 

577 

1080 DATA 

0, 

232, 

232, 

9, 

115, 

26, 

235, 

220, 

1060 

1090 DATA 

140, 

192, 

5, 

2, 

0, 

142, 

192, 

190, 

863 

1100 DATA 

17, 

2, 

59, 

6, 

80, 

1» 

114, 

3, 

282 

1110 DATA 

233, 

156, 

0. 

232, 

211, 

0, 

114, 

196, 

1142 

1120 DATA 

255, 

6, 

76, 

1, 

190, 

251, 

7, 

51, 

837 

1130 DATA 

255, 

139, 

197, 

171, 

185, 

4, 

0, 

243, 

1194 

1140 DATA 

165, 

185, 

12, 

0, 

172, 

60, 

9, 

116, 

710 

1150 DATA 

19, 

60, 

46, 

117, 

12, 

131, 

233, 

3, 

621 

1160 DATA 

176, 

32, 

243, 

170, 

131, 

193, 

3, 

235, 

1183 

1170 DATA 

235, 

170, 

226, 

232, 

176, 

32, 

243, 

170, 

148 4 

1180 DATA 

176, 

0, 

170, 

235, 

179, 

38, 

199, 

6, 

1003 

1190 DATA 

0, 

0, 

255, 

255, 

190, 

86, 

1, 

23 2, 

1019 

1200 DATA 

192, 

0# 

161, 

78, 

1, 

235, 

IS, 

180, 

862 

1210 DATA 

11 » 

205, 

33, 

46, 

198, 

6, 

85, 

1, 

585 

1220 DATA 

0r 

140, 

192, 

5, 

2, 

9, 

142, 

216, 

697 

1230 DATA 

142, 

192, 

131, 

62, 

32, 

9, 

255, 

116, 

930 

1240 DATA 

54, 

38, 

139, 

46, 

9, 

9, 

131, 

253, 

661 

1250 DATA 

0f 

116, 

220, 

140, 

216, 

5, 

2, 

9, 

699 

1260 DATA 

142, 

216, 

190, 

9f 

9f 

173, 

61, 

255, 

1037 
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Announcirg the worlds 
largest 3.5 Inch dlsfette. 



3.5, DS, HD 


double side 
high density 

2.0 MB 


Other 3.5 inch diskettes can store up to 
1 megabyte of information. 

3M’s new 3.5 inch diskette can store up 
to 2 megabytes of information. Nobody needs 
a computer to figure that’s twice the capacity. 

But it’s one thing to announce some- 
thing this big. It’s another to have it available. 
And that’s the one thing you can take for 


granted when you deal with 3M. 

We’re the world’s largest supplier of 
magnetic media. From standard and high- 
density 514 inch floppies to 1 MB and now our 
new 2 MB diskettes. 

Just remember when you order our 
2 MB, there’s twice as much room on it. Which 
means you might not need quite as many. 
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■ PROGRAMMING/UTILITIES 


1270 

DATA 

2S5r 

116, 

204, 

59, 

197, 

116, 

236, 

190, 

1373 

1280 

DATA 

10, 

9, 

191, 

10, 

0, 

185, 

6, 

0, 

402 

1290 

DATA 

243, 

167, 

117, 

223, 

232, 

121, 

0, 

199, 

1302 

1300 

DATA 

6, 

9, 

9, 

0, 

0, 

235, 

212, 

14, 

467 

1310 

DATA 

31, 

186, 

136, 

8, 

232, 

35, 

9, 

138, 

768 

1320 

DATA 

22, 

73, 

1, 

180, 

14, 

205, 

33, 

190, 

718 

1330 

DATA 

236, 

1, 

128, 

62, 

83, 

1, 

1, 

116, 

628 

13 40 

DATA 

3, 

190, 

210, 

1, 

14, 

31, 

232, 

73, 

754 

1350 

DATA 

9, 

205, 

32, 

178, 

0, 

180, 

71, 

205, 

871 

1360 

DATA 

33, 

195, 

180, 

59, 

205, 

33, 

195, 

180, 

1080 

1370 

DATA 

26, 

205, 

33, 

195, 

180, 

78, 

205, 

33, 

955 

1380 

DATA 

195, 

180, 

79, 

205, 

33, 

195, 

178, 

13, 

1078 

1390 

DATA 

232, 

17, 

0, 

178, 

10, 

232, 

12, 

0, 

681 

1400 

DATA 

195, 

178, 

32, 

232, 

6, 

0, 

178, 

32, 

853 

1410 

DATA 

232, 

1, 

0, 

195, 

46, 

128, 

62, 

82, 

7 46 

1420 

DATA 

1, 

1, 

117, 

4, 

180, 

5, 

205, 

33, 

546 

1430 

DATA 

180, 

2, 

205, 

33, 

195, 

138, 

208, 

232, 

1193 

1440 

DATA 

23 4, 

255, 

172, 

60, 

0, 

117, 

246, 

195, 

1279 

1450 

DATA 

30, 

46, 

198, 

6, 

83, 

1, 

1, 

46, 

411 

1460 

DATA 

128, 

62, 

85, 

1, 

1, 

116, 

31, 

232, 

656 

1470 

DATA 

188, 

255, 

165, 

39, 

0, 

178, 

45, 

232, 

1122 

1480 

DATA 

202, 

255, 

226, 

249, 

46, 

198, 

6, 

85, 

1267 

1490 

DATA 

1, 

1, 

38, 

161, 

0, 

0, 

232, 

18, 

451 

1500 

DATA 

0» 

140, 

198, 

232, 

42, 

0, 

161, 

0, 

773 

1510 

DATA 

9, 

232, 

7, 

0, 

140, 

222, 

232, 

31, 

864 

1520 

DATA 

9, 

31, 

195, 

72, 

179, 

65, 

246, 

227, 

1015 

1530 

DATA 

139, 

246, 

30, 

14, 

31, 

190, 

169, 

1, 

842 

1540 

DATA 

232, 

175, 

255, 

190, 

247, 

8, 

3, 

247, 

1357 

1550 

DATA 

232, 

167, 

255, 

232, 

120, 

255, 

31, 

195, 

1487 

1560 

DATA 

30, 

142, 

222, 

190, 

10, 

0, 

232, 

153, 

979 

1570 

DATA 

255, 

139, 

22, 

8, 

0, 

161, 

6, 

0, 

591 

1580 

DATA 

185, 

16, 

39, 

247, 

241, 

82, 

139, 

216, 

1165 

1590 

DATA 

232, 

141, 

0, 

91, 

232, 

149, 

0, 

232, 

1077 

1600 

DATA 

95, 

255, 

139, 

54, 

4, 

0, 

139, 

222, 

908 

1610 

DATA 

177, 

5, 

211, 

203, 

129, 

227, 

15, 

0, 

967 

1620 

DATA 

46, 

198, 

6, 

84, 

1, 

0, 

232, 

135, 

702 

1630 

DATA 

9, 

178, 

45, 

232, 

78, 

255, 

139, 

222, 

1149 

16 40 

DATA 

129, 

227, 

31, 

0, 

232, 

121, 

0, 

178, 

918 

1650 

DATA 

45, 

232, 

64, 

255, 

139, 

222, 

177, 

9, 

1143 

1660 

DATA 

211, 

203, 

129, 

227, 

127, 

0, 

131, 

195, 

1223 

1670 

DATA 

80, 

232, 

100, 

0, 

232, 

34, 

255, 

139, 

1072 

1680 

DATA 

54, 

2, 

0, 

139, 

222, 

177, 

11, 

211, 

816 

1690 

DATA 

203, 

129, 

227, 

31, 

0, 

83, 

131, 

251, 

1055 

1700 

DATA 

12, 

118, 

3, 

131, 

235, 

12, 

131, 

251, 

893 

1710 

DATA 

0, 

117, 

3, 

187, 

12, 

0, 

46, 

198, 

563 

1720 

DATA 

6, 

84, 

1, 

0, 

232, 

57, 

0, 

178, 

558 

1730 

DATA 

58, 

232, 

0, 

255, 

139, 

222, 

177, 

5, 

1088 

17 40 

DATA 

211, 

203, 

129, 

227, 

63, 

0, 

232, 

39, 

1104 

1750 

DATA 

9, 

178, 

112, 

91, 

131, 

251, 

12, 

115, 

890 

1760 

DATA 

2, 

178, 

97, 

232, 

230, 

254, 

31, 

195, 

1219 

1770 

DATA 

46, 

198, 

6, 

84, 

1, 

0, 

185, 

16, 

536 

1780 

DATA 

39, 

232, 

25, 

0, 

185, 

232, 

3, 

232, 

948 

1790 

DATA 

19, 

0, 

185, 

100, 

0, 

232, 

13, 

0, 

549 

1800 

DATA 

185, 

10, 

0, 

23 2, 

7, 

0, 

185, 

1, 

620 

1610 

DATA 

9, 

232, 

1, 

9, 

195, 

139, 

195, 

51, 

813 

1820 

DATA 

210, 

247, 

241, 

139, 

218, 

138, 

208, 

46, 

1447 

1830 

DATA 

9, 

6, 

84, 

1, 

46, 

128, 

62, 

64, 

419 

1640 

DATA 

1, 

0, 

117, 

2, 

178, 

240, 

128, 

194, 

860 

1850 

DATA 

48, 

232, 

160, 

254, 

195, 

0, 

0, 

0, 889 

<f‘'if(ure2enUs) 


to recall the corresponding directory name 
when it comes time to display the duplicate 
filename. To speed up ihe search, RE- 
PEATS also skips the comparison if it is 
found that the filenames are from the same 
directory. (DOS won't allow this in any 
case, so it need not be checked.) 

NUMERIC CONVERSIONS There’s 
another routine in REPEATS you may find 
of particular interest. As I mentioned earli- 
er, all the data that is found in the DIR 
command is returned from the find first/ 


next function calls. Conversion of the date 
and time to decimal is relatively simple 
and straightforward, though it takes a fair 
amount of code to decipher it all. 

The date (mm/dd/yy) is stored in two 
bytes, which are mapped as follows: 

IS 14 13 12 ir r> 9 8 7 6 S 4 3 2 1 I 

yyyyyyyB<*<**<3dddd 

Similarly the time (hh:mm:xx) is stonxl in 
two bytes as: 

15 14 13 12 11 18 9 8 7 8 5 4 3 2 1 8 

hhhhhminaittianxxiixx 


To convert the month for decimal display, 
the word for the date is first rotated 5 bits to 
the right. The results then look like this: 

IS 14 13 12 11 18 9 8 7 8 S 4 3 2 1 8 
d d d d d y y >■ y jr y y B ii n » 

The day and year bits are masked off by 
ANDing the word with OFh (binary 
OOCKXXXX) CKXIOI III). To convert the re- 
sults to decimal, we divide by ten and dis- 
play the quotient as the tens position and 
the remainder as the ones position. 

This can easily be done with all the oth- 
er bits of date and time. Things get inter- 
esting, however, when we try to convert 
the file size to decimal. This number takes 
up two words. The largest possible num- 
ber you can represent with 32 bits is 
4.294,%7,295. Other than disk space, I 
know of nothing to prevent a file from be- 
ing that big, but for practical purposes, the 
largest file size that REPEATS deals with 
is 999,999,999. (If you have a file bigger 
than that, 1 doubt if you have to worry 
about having a duplicate.) 

In order to find out what to display in 
the l(X) millions column you first would 
divide by l(X) million, but that is impossi- 
ble with the 8088 DIV instruction. The 
largest a divisor can be is one word or 
65535. To overcome this obstacle, the di- 
vision is broken down into two parts. 

First a division is done by 10,000. The 
remainder is saved and the dividend is di- 
vided by I0.(X)0. That gets us the ninth po- 
sition ( 10.000 X 10,000 = 100,000,000). 
The remainder of this division is divided 
by 1,000 and that remainder by 100 until 
we get to I . 

This gets us to the fifth decimal posi- 
tion. To get the la.st four positions, the re- 
mainder of the very first division is re- 
trieved and it is divided by 1 .0(X), then 100 
until it. hx). reaches I . At that point we 
have succes.sfully divided by 32 bits with a 
16-bit divisor instruction. This may not be 
the shortest algorithm, but it provides an 
easy left-to-right display necessary for 
printer output. 

Easing the exit There is one other 
small trick that REPEATS uses. DOS will 
check if Ctrl-Break has been pressed when 
the output is displayed through funetion 
call 02h. Indeed, this is the function call 
REPEATS uses for all of its output. But 
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Error-Correcting 
2400 bps Modems from 
Multi-Tech Systems: 

When it has 
to be as good 
as it is fast 



• Dial-up 2400 bps modems have arrived. More 
datacomm users are upgrading from 1200 to 2400 
than ever before. But there can be a flip side to 
increased speed: more transmission errors. 

• That’s why our MultiModem224E'" offers MNP™ 
error correction. Available in our 2400 bps desktop, 
internal and rack-mounted modems, MNP gives you 
100% error-free transmissions, no matter how bad the 
phone line. MNP does it without the speed degra- 
dation of less efficient, software-based protocols. 

• Another important point: MNP Class 3 has 
emerged as an industry standard. It's now in the 
public domain, and has been implemented in 
virtually all 2400 bps modems that offer error- 
correction. 


• So, why buy error-correcting modems from Multi- 

Tech? There are many good reasons, including: 

1 . Multi-Tech modems are 100% Hayes-compatible 
(more so than Hayes’ own 2400 bps modems*), 
and our MultiModem224E with error-correction 
costs less than a Hayes Smartmodem 2400™ 
without this feature. 

2. Bonus features, like speed conversion, both 
synch and asynch operation, battery-backed 
option settings and phone number memory. 

3. Versatility: the auto-dial/auto-answer Multi- 
Modem224E runs at 2400, 1 200 or 300 bps, with 
or without error-correction, automatically! 

4. Our two year warranty means something. Since 
Multi-Tech modems are designed and manufac- 
tured at our Minnesota headquarters (as they 
have been for the last sixteen years), you can be 
sure we’ll be here when you need us. 

• Please call us toll-free at 1-800-328-9717, for 

additional information . . .get a modem that’s as good 

as it is fast! ‘InfoWotUI-B/S/SS-reprintsavailable 


Trademarks: MuFtiModem arnl the Multi-Tech Systems logo; 
Multi-Tech Systems Inc. • MNP; Microcom Irtc. 
Smartmodem: Hayes Microcomputer Products, lr>c. 



The right answer every time. 
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CIRCLE 532 ON READER SERVICE CARD 



Please write to: PC Magazine, P.O. Box 2445, Boulder, 
CO 80322. Include your mailing label from a recent 
issue of PC Magazine for faster service. Please allow 
up to 60 days for change of address to take place. 




■ PROGRAMMING 


since the great majority of REPEATS’s 
time is spent in nested loops, loading data, 
and looking for matches, if the user tried to 
abort by pressing Ctrl-Break, nothing 
would happen until the next standard out- 
put. An impatient user might pull the 
three-finger rip cord (Ctrl-Alt-Del). 

To avoid such a less-than-graceful exit, 
function OBh (Check standard input status) 
is embedded in the loop. This function call 
returns with AL indicating whether or not 
the keyboard has been struck. REPEATS 
isn't interested in any input, so the status is 


■ When I ran REPEATS, 
I expected to find few 
if any duplicate files. 

Boy, was I surprised. 


ignored, but if DOS detects Ctrl-Break 
during the call, an interrupt 23h is execut- 
ed and the user is returned to the DOS 
prompt. It's these little details that make or 
break a program. I constantly have them as 
the number one priority in developing a 
new program. 

Here's one last thing you should know 
if you use Microsoft Windows. Since RE- 
POTS will usually need 1 28K of working 
memory, you should add to the WIN, INI 
file under the [PIE] .section the .statement 

REPEATS.COM = 128K 

You think that you don't need RE- 
PEATS?That's what I thought, since 1 fre- 
quently do take the time to tidy up my disk. 
So when 1 ran REPEATS on my hard disk 1 
expected to find few if any duplicate files. 
Boy. was 1 surprised. |So was I. though 
clearly most of the 180 drone clones that I 
discovered on my hard disk were pul there 
by elves while I slept. — Ed.] Try RE- 
PEATS on your disk. You may be sur- 
prised as well. Si 


Michael J. Mefford is a microcomputer 
consultant in Gleneden Beach, Oregon, 
and a frequent contributor to PC Maga- 
zine. 
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Just Say The W)rd, And All These 
Specialists Be Working 
FbrYou “ 


You can put a whole team of specialists to 
work for you by just saying "yes". Because 
at PC Magazine, the most hig^y trained 
experts work around the clock at the only 
independent testing laboratory in computer 
publishing; PC labs. They go to great 
lengths to help you keep up with the mind- 
boiling array of new PC products and 
new technologies. 

Benchmark tests that have become 
the industry standard. 

PC labs maintains the latest and most 
sophisticated testing equipment to put PC 
products through their paces so that our 
specialists can tell you exactly what you can 
expect. They report the results feature by 
feature giving you accurate, reliable compar- 
ative performance evaluations from which 
you can draw your own conclusions about 


which products j^ufeSto purchaNi'fbr 
your business. ' j' > ' 

There isn't a team like ours anywhere. 

They have.the knowledge and resources 
to help you minim ize the risks d making 
a mistake when you're deciding which 
brand or model your company will buy. 
And they'll even help you make the equip- 
ment you already own more productive. 

Every issue of PC Magazine covers new 
product developments, new product 
trends, new technologies and even new 
solutions in the fast-paced PC market. 
With a subscription to PC Magazine, you 
have the advantage of keeping constantly 
in touch with vitd information you can't 
find anywhere else. 

If making the right buying decision is 
critical to you, don't make a move without 


coiBulting our specialists first. Say "yes" 
to PC Magazine and get our team working 
for you. 

Special Introductory Offer! Sub- 
scribe to PC MAGAZINE today and 
save up to 62% OFF the annu^ single- 
copy price! 

One year (22 issues) only $29.97. 

SAVE 54%! 

Two years (44 issues) only $49S7. 
SAVE62%! 


on 

annual single-copy 
price of $64.90. 

For fast service 
call 1-800-852-5200 
Toll-Free. 



TAXAN 



AT&T 

CGA/EGA SUPER PACKAGES 
IMPROVE YOUR RESOLUTION 


Only Taxan can offer you this exciong High Resolution price performance 
package. The Taxan model 635 (0.38mm dot pitch) and the model 650 
(0,28mm dot pitch) offer 100% hardware compatibility with both IBM PC, 
XT. AT. compatibles and the AT&T 6300 series computer systems. 

The Taxan Model 635 - used with our popular 555SP board, combines to 
create a SUPER CGA package for about the cost of a standard color monitor 
and board - you can enjoy T\X/ICE the resolution, color image on your screeni 
The Taxan Model 650 - teamed-up with our dynamic new model 557 
GOLD CARD offers 640 x 400 lines of resolution. We call this our SUPER 
EGA package. You'll call it incrediblel For the price of a standard EGA 
rTK>nltor and board. /Xi'll have better than EGA resolution - in fact, you can 
display the excitement of CGA. EGA, and TGA (640 x 400) resolution in a 
full 16 color range. 


AT&T 6300 SERIES * Taxan Model 635 and 650 are 100% compatible* with 
the installed onginal display board or the AT&T Oispl^ Enhancement Board. 
With the Taxan 557 GOLD CARD, you can run pwpular EGA software 
programs such as GEM, Lotus and Auto-Cad. 

GOLDEN OPPORTUNfTY - Outstanding resolution, brilliantly enhanced 
colors and unbeatable pricingl This is your chance to purchase the 557 
GOLD CARD, the 555^ board and the Ultra High Resolution 635 or 650 
monitors. Buy one today - because op)px)rtunity doesn't knock twice 
See your focal authorized Taxan dealer for a demonstration of both the 
innovative and attractively priced SUPER CGA and SUPER EGA package 
systems. 

Taxan - Perfecting the Image 

•635 and 650 require a 699-02 caWe to Otf compatiDle with the AT8T 6300. 



T31X/\IM 



TAXAN USA CORPORATION 

10OOS Conney Court. 

Oty o' MrtuSKy CA 91740 
r>i'on4aieaiQ-i29i 


TAXANCENTRAL 

6220N BsnnelV) SurttSCM 
wng TaiM 79063 
Prtone 314-950-1244 


TAXAN/EAST 

1 1 1 CoqwraM Bhfl) Surt* E. 
South Planiiokl. NJ 07090 
Phone 201 769 6500 


TAXAN/MIDWEST 

200 Emi Hovrera Street Su<te ?44 
Ow Plames tUnois. 60018 
Ptwnt 312 299-1060 


CIRCLF 50.1 ON READER SERVICE CARD 
IBM IS the registered trademark of imemaciorvil Business Systems 2 r 
AT&T 1 $ a registered trademark of AT&T me 


Copyrighted matoriai,. 
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Spreadsheet 


CLINIC 


Speaking English to 1-2-3, booting hidden files out and DOS in, a macro that tells you the day 

of the week January 1, 2001 will fall on, and flexible macros to measure print width. 



C 

D 

E 

P 

G 

H 

I 

3 

4 

RETAIL 

1 

1 


INVENTORY - 

- UNITS 



S 

WHOLESALE 

1 






6 

WHOLESALE 

1 

ITEM t 

STORE «1 STORE 12 

STORE «3 

TOTAL 

8 


1 

101 

5 

3 

6 

14 

9 

1 

1 

102 

7 

2 

10 

19 

10 

11 


1 

103 

4 

9 

1 

14 








12 



TOTAL 

16 

14 

17 

47 

13 








14 








15 



VALUE OF INVENTORY AT 

RETAIL 


16 








17 

WHOLESALE 

RETAIL 

ITEM • 

STORE 11 

STORE «2 

STORE *3 

TOTAL 

18 

$3.00 

$5.00 

101 

$25.00 

$15.00 

$30.00 

$70.00 

19 

$2.00 

$3.50 

102 

$24.50 

$7.00 

$35.00 

$66.50 

20 

$4.00 

$6.00 

103 

$24.00 

$54.00 

$6.00 

$84.00 









22 



TOTAL 

$73.50 

$76.00 

$71.00 

$220.50 


Formula in C9: 

80C0UNT(C3 

..C6,e«Hl4. 

.H15) 




Formula in 

Fie: 

#IF($C$9-1 

,$D18*FB,$IP($C$9>2, 

$Cl8*F8,eERR)} 




(Copied to 

F18..H2e) 





General format for 

nested 8if 

functions: 




«i£(a 

vtrue«8if (a. 

vtrue, 8if (Of vtr ue* 

0if (a,vtrue 

,0err)))) 




Figure 1 : 1-2-3 formulas that understand English. 


formulas that know ENGLISH 

Everyone knows that Release 2.0 of /-2-i 
has been improved so that it can manipu- 
late text strings as well as numbers. It's 
less well known that Relea.se I A can be 
made to understand English, too. 

Figure I contains two charts. The top 
one lists how many of each inventory item 
are in each of three stores. The bottom one 
indicates the retail value of that inventory 
for each store. All the numbers in both 
charts are straight values or simple ^r sum 
figures, except for C9 and cells FIS to 
H20, the formulas for which ate given at 
the bottom of the figure. If you move the 
cursor to cell H15 and type WHOLE- 
SALE. the numbers in the lower chart will 
recalculate instantly to give you the value 
of the inventory at wholesale. If you type 
RETAIL, all the numbers will recalculate 
back to the retail value. 

This neat little trick is based on the fact 
that the (rudcount function has the ability to 
count labels. Thus the formula in cell C9 
will return a I when cell HIS contains the 
word RETAIL and will return a 2 when 
HIS contains the word WHOLESALE. 
All the formula does is count the number 
of occurrences of each of those words in 
the database input range of C3 to C6. The 
criterion range of H 14 to H I S is where you 
type in RETAIL or WHOLESALE. Since 
all (wdata functions require field headings 
for the input and criterion ranges, I have 
included the most unobtrusive one possi- 
ble: a single space. Don’t forget to enter it 
in cells C3 and H 14. 

Once C9 has returned its value, the for- 
mulas in cells F18 to H20 calculate cor- 


rectly based on the choice of whether C9 
equals 1 or 2. If you type anything other 
than WHOLESALE or RETAIL in cell 
H 1 5 , the (a ERR at the end of the formulas 
makes everything change to ERR. 

You could get the same kind of alterna- 
tive recalculation with a macro, but I think 
this method is quicker and less prone to 
making an error. 

Sam Reybum 
Bronx. New York 

It’s very clever to have based the value of a 
formula on the number of occurrences of a 
label. The formulas in cells FI8..H20 
don't understand English directly, but they 
do understand the number in C9. which 


changes according to the English word in 
cell HIS. 

In this case, the formulas can handle 
only two different words, but the model 
could be set up to handle more. Let's as- 
sume there are two additional ways to val- 
ue inventory: discount and liquidation. If 
the input range of C3..C6 were expanded 
to include three occurrences of DIS- 
COUNT and four of UQUIDATIOH, C9 
could have any value from I to 4. 

The formulas in cells FIS. .H20 would 
have to be expanded on the principle of the 
nested (a if functions that Mr. Reyburn 
uses. At the bottom of Figure I, I have in- 
cluded the general format for the nested 
(ci'if functions that could handle four rath- 
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C 

D 

E 

F 

3 





4 


NUMBER WITH 

NO DECIMAL 


5 

19-Oct-86 

PLACES INDICATES DAY 


6 





7 

07-Oec-41 

>2341 

SUNDAY 


6 


>2341.1428 

MONDAY 


9 


-2341.2857 

TUESDAY 


10 


-2341.4285 

WEDNESDAY 


11 


-2341.5714 

THURSDAY 


12 


-2341.7142 

FRIDAY 


13 


-2341.8571 

SATURDAY 


14 





15 






Figure 2: A table that indUales the day of the week for the dale entered in cell C7. 



C 

D 

B 

F 

3 

4 


NUMBER WITH NO DECIMAL 


5 

0OATE{86,10,19) 

PLACES INDICATES 

DAY 


7 

80ATE(41,12b7) 

($C$7-SC$5)/7 

SUNDAY 


8 


(SC$7-SC$5-l)/7 

MONDAY 


9 


($C?7-$CS5-2)/7 

TUESDAY 


11 


($CS7-$CS5-3)/7 

WEiaiESDAY 


11 


{SCS7-$CS5-4)/7 

THRUSDAY 


12 


{$C$7-SC$5-5)/7 

FRIDAY 


13 


($C$7-$CS5-6)/7 

SATURDAY 


14 





15 






Rgure 3: The formulas that show how the day-of-ihe-week table works. 


er than two legitimate values in cell C9. 

This series of (fuif functions is the for- 
mula equivalent of a column of Ixi (or {if}) 
macro statements, such as 

/xiC9=l~/xgRETAIL" 

/xiC9=2~/xgWHOLESALE~ 

/xiC9=3‘/xgDISCOUNT- 

/xiC9=4~/xgLIQUID~ 

In this case, the destinations to which the 
Ixg statement hands off control of the mac- 
ro would be range names of cells contain- 
ing instructions for the appropriate calcu- 
lations, But Mr. Reyburn is right. It's 
quicker and surer to do it with (a func- 
tions! 


FINDING THE DAY OF THE WEEK 

You sometimes need to know the day of 
the week of some distant past or future 
date. While it's hard to find an appropriate 
calendar for such dates, with 7 -2-3 you can 
easily find the day of the week for any 20th 
or 2 1 St century date. 

Figure 2 is a table you can use for this 
purpose, and Figure 3 displays the formu- 
las that make the table work. Cells C5 and 
Cl should be date formatted, and cell C5 
should contain a date known to be a Sun- 
day. This known Sunday can be tucked 
away in a comer of the spreadsheet, if its 
presence in the table is confusing. 

The formulas in column D take the 
number of days between the dates in C5 
and Cl, subtract by 0 through 6, and di- 
vide by 7. Thus, only one of the seven 
numbers that appear in column D will be a 
clean division with no decimal place val- 
ues. The day of the week to the right of that 
number is for the date entered in Cl. 

For whatever it’s worth, negative num- 
bers in column D mean that the date in C7 
is before the known Sunday; positive num- 
bers mean it is later. 

Robert Locke 

Kenner, Louisiana 

There are certainly a lot of ways to gussy 
up this table if you want to. You can get rid 
of the numbers in column D, give it the 
-Yl— format, and have a string of + signs 
appear next to the correct day of the week. 
Or you could even get rid of all those extra 
days of the week and have only the correct 
day of the week appear in cell D7 every 


time you put a new date in C7. But why 
bother? Mr. Locke’s table is simple and 
works fine. 

Release 2.0 has an (ff day function, but 
that won't help much because it returns the 
day of the month, not the day of the week. 


CHECKING PRINT RANGE WIDTH 

From time to time you have tun submis- 
sions in Spreadsheet Clinic on how to find 
the width of a print range. The problem is 
if you have added columns to your model, 
it may no longer fit on the page when you 
print it out. Moreover, it’s not easy to 
count up the width of a spreadsheet if you 


have colurtms of different widths. 

The Macro \C in Figure 4 makes this 
job easy. To use it, put the cursor in the 
left-hand column of the print range, just 
below the active part of the worksheet. In 
this case it's CI7. When you mn it with 
Alt-C, the macro first enters an @cell 
function to establish the width of the first 
column. Then it begins a copy command 
that will copy the @cell formula to every 
column in the print range. The macro 
pauses to let you move the cursor to the 
right, highlighting the print range. After 
you complete the copy operation with 
<Enter>, the macro creates a second tow 


3 

4 

5 

6 
7 
B 
9 

IB 

11 

12 

13 

14 

15 

16 
17 
IB 


\C Scellfwidtti'.tup))- 
/c-.{7)- 
/c“{down}“ 

{down} {right left }+{ up) “ 
/o'* . {up} {end) {right} {down}' 
{end){right} 


\A gcell ( "width " , { up } ) “ 
/c-.{?}‘ 

{end} (right } {right) 

§6uid( (left) . (end) {left}) ' 


4 3 
10 13 


12 

25 


Individual column widths 
Cumulative column widths 


Figure 4: Two macros that count the width of a print range. 


PC MAGAZINE ■ JUNE 9. 1987 
394 


Just because it’s small 
doesn’t mean you shouldn’t 
take it seriously. 



In fact, there is nothing funny about the 
Tandon Targa's high level of advanced fea- 
tures and performance. It has been designed 
to quietly fit into your working environ- 
ment. Not dominate it. 

With its trim, attractive design, it takes 
up 40% less space than comparable PCs. 

But its small size belies its large number 
of features. Like full AT-compatibility. Five 
full-size expansion slots. 20 or 30MB of 
Winchester hard disk storage. A standard 
1MB of memory on the main board. And 
Tandon's advanced memory management 
system that lets you use it ail. 

The Targa’s small size is matched by its 
small price. Starting at $2,495* it's a midget 
among the giants of the industry. And there 
is nothing funny about that, except that 
you can laugh all the way to the bank. 


To see this small wonder in action, visit 
your nearest Tandon dealer or call us toll-free 
at 1-800-338-4555. In California call 
1-800-237-1735. 

! Kancion ® ! 

I Price. Selection. Quality. i 

! Please send me your Tandon Fact Pac, ' 

! a compreliensive set ol literature and product reviews: ' 

I Name | 


Position 


Company 


Address 


Telephone 


Tandon Computer Corporation 

405 Science Drive Moorpark, CA 93021 805/378.6104 


'Moniloi nol included 
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of numbers that displays cumulative col- 
umn widths. Examples of the output are in 
rows 17 and 18 of Figure 4. 

If you change any column widths after 
you run this macro, you have to update the 
width figures by hitting {calc} (R), even 
though the CALC indicator will not be on. 

Ronald Baker 

Delphi. Indiana 

This is a clean macro that does a dirty job. 
The {up\ in the first line makes the formula 
reference a cell other than the one contain- 
ing the formula, thus avoiding a CIRC er- 
ror. In case you don’t need a running total 
of cumulative column widths. I’ve written 
a different version of the macro. \A.that 
simply sums the individual column widths. 


ROOM TO BOOT 

One of my biggest complaints about Re- 
lease 2.0 of 1-2-3 is that there isn't enough 
room on the system disk for DOS. But. 


I've discovered an easy fix. You can cor- 
rect this problem with the program-copy- 
ing utility, Copyll PC. A considerable 


■ There are Still plenty 
of people who don’t have 
hard disks, and Lotus 
really snubbed them when 
it didn’t leave room on 
the system disk for DOS. 

amount of space on the system disk is tak- 
en up by hidden files used in the copy pro- 
tection scheme, and Copyll PC deletes 
them. Now you can include not only your 


boot-up files but even a few small memo- 
ry-resident utilities. 

Ted Larson 
Fairporl, New York 

Yes. there are still plenty of people who 
don’t have hard disks, and I think Lotus 
really snubbed them when it didn’t leave 
enough room on the system disk for DOS. 
If it takes Copyll PC to scratch out enough 
space. I think you’ re entitled to use it. 


CONTRIBIJTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 for anything we 
print, p/iu an extra $25 if you submit it on a 
disk. If you send a disk, please include a 
printout. Mail your contributions to 
Spreadsheet Clinic, PC Magazine. One 
Park Avenue. New York, NY IOOI6. Do 
not use MCI Mail, however, since code is 
often mangled in transmission. [IS 


MANUFACTURER AND SUPPLIER OF OVER 40 MAJOR COMPUTER PRODUCTS 


Mitsuba PROFESSIONAL AT System 


6 / 8/10 MHz, 0 Wait State 

■ Phoenix BIOS 
■ Enhanced RT Keyboard 

■ FCC Approved 


Mitsubci 

A NAME TO REMEMBER 


ASK YOUR MITSUBA AUTHORIZED 
DEALER FOR DETAILS. (OR CONTACT 
1-600-MIT-SUBA FOR A DEALER 
NEAR YOU). 



MITSUBA CORP. 

284 East Arrow Hwy. 
San Dimas. CA 91773 
Nat’l 1-800-mit$uba 
Calif. 1-714-592-2866 


MITSUBA N.J. 

195 State Hwy.. #36 

West Long Branch. N.J. 07764 

201-229-6400 


MITSUBA TEXAS 

2600 Stemmons Freeway 
Suite 186 
Dallas. TX 75207 
214-638-4444 
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101 MACROS /or LOTUS®1-2-3® and 101 MACROS /or SYMPHONY® 


Instead of This. . . 


You Gan Do This. . . 




MAKE LOTUS EASIER - 
AND MORE POWERFUL 
Now you can have your own on-disk 
library of shortcuts, utilities and key- 
stroke savers that will work with ANY 
Symphony or 1-2-3 worksheet (all ver- 
sions). No more dull, repetitive opera- 
tions, no more wading through multiple 
menu steps, no mote hours wasted with 
manual input that could be automated. 

Introducing the ultimate collection of 
101 pre-typed, ready-to-use, all purpose 
macros on disk. Imagine being able to; 

• Add word processing features to Lotus 
1-2-3, including word-wrap 

• Double-space your 1-2-3 printout, or 
print in super-dny elite type 

• Create special graphics and slideshow 
presentations 

• Add a pop-up notepad, calculator and 
appointment calendar to your files 

. Address form letters and print labels 
automatically 

• Add menu-driven financial formulas 
and math functions 


FREE! EXTRA BONUS FILES 
Act now. For a limited time you get not 
only a complete collection of 101 macros 
with User’s Manual, you will also receive 
an extra collection of 22 macros de- 
signed to help you type your own macros, 
a blank memo template with word-wrap 
and fancy printout, and a collection of 
Often Overlooked Tips for Lotus Users. 

'M simplified way to tim’ss 123 s and Symphnny 's 
most pouvrful functions." 

-K iiiv*. am 

J 123-tammg arsenal hecorm' a maent maven 
insfant/y." 

~Pl' Mayazme. l2/HfS 
'X^e of Ihe best ways to learn mnv about 123 and 
macros that I hai'e seen " 

—Computer Currents, fifitf! 
"Hxcetlenl morethan/ustaconi'eniencehMil an 
enhancemetU hr httus 123." 

—>licrotirrh'5. 3/!if} 

NOT COPY PROTECTED 
60-DAY MONEY BACK GUARANTEE 

'Lotus )'2^ and Symphony are re^stered trademarks of the 
Lotus Devetopment Corp. 


101 MACROS 


With This. $69.95 


AND NOW INTRODUCING 


101 MACROS FOR SYMPHONY 


101 MACROS 
M 

SYMPHONY 


— All of the most 
popular macros from 
101 MACROS FOR 
plus: 



ij 101 MACRM 
liumis i-t-s 


— Plus 95 more 
features to save time 
and multiply the 
power of Lotus 1-2-3. 


INCREASE YOUR EFFICIENCY 
WITH 101 MACROS FOR LOTUS 1-2-3 
You can save keystrokes, save menu 
steps, save time and automate your 
spreadsheet. Speed data entry with any 
one of three special Data Entry macros. 
Whip through complicated menus with 
a single keystroke, or set up your own 
custom menus. Eliminate repetitive 
operations with macros that will move 
down columns or across tows, changing 
each cell to your specifications. 


• Macros to automate the building of 
custom-made forms 

• Gantt-like project management 
scheduling 

• Automatic bold and italic type, page 
breaks and margins in Symphony’s 
sheet mode 

• Insertion of subtotal lines and instant 
subtotal calculations 

• Recalculation of the spreadsheet by 
range 


EASY TO USE 

These macros are extremely easy to 
transfer to your own spreadsheet— and 
our User’s Manual has made it even 
easier. Just a few keystrokes using File 
Combine is all it tak^ to transfer any of 
the macros from our handy on-disk col- 
lection to your own spreadsheets. And 
for the Symphony users, putting the 
macros in your Macro Library will make 
them even handier. 





YES! I want 101 shortcuts, utilities and keystroke savers! 

copies of 101 Macros for Lotus 1-2-3 & >69.95. 

copies of 101 Macros for Symphony @ $69.95. 

Shipping ($2.50 in USA. $12.50 outside USA) 

CA residents add $4.90 tax for each product. 

I enclose 

—or— charge my □ VISA or □ MasterCard 
Credit Card Exp. Date / 


□ IBM-PC or compatible □ DEC □ HP150 
Name 

Phone 

Company 

Address 

City State ZIP 


M/ICROP/IC 

INTERNATIONAL 

19655 Stevens Creek BKd.. Suite 168 • Cupertino. CA 95014 

1-800-624-0077 
(In CA Call) 1-800-832-7766 


CIRCLE 374 ON READER SERVICE CARD 



‘Someday yxfll -J"=^ 


f-j'Wr *1195 




anmmaam idtwankrU 
**“1^’'* W lor » Hons l!00 
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Direct marketers in any indus- 
try play it by the numbers. 

In the PC/MS-DOS industry, 
where opportunities are huge 
and risks legendary, their 
pencils are especially sharp. 

No slick sales presentations 
or three-martini lunches 
soften these guys.They'll try 
you once, then measure re- 
sults to three decimal places. 

So we think it says volumes 
about the quality and respon- 
siveness of PC Magazine cir- 
culation that it is cited as the 
top pulling magazine in the 
field by most direct marketers, 
and the one in which they 
make their largest invest- 
ment! For many it pulls not 
only the greatest overall re- 
turn, but produces the lowest 
cost per order among any 
media they use. 

That quality of response 
comes from a very special 
audience: a circulation of 
375,000 brand specifiers— the 
largest and fastest growing 


in the field— who come to 
PC Magazine looking for 
reliable guidance in making 
difficult product selections. 

They look to PC Magazine 
because PC Magazine's prod- 
uct reviews, backed by the 
resources of our PC Labs, are 
the best in the industry, 
and are in fact the only test- 
based comparative reviews 
available. 

These brand specifiers also 
pay attention to advertising in 
PC Magazine. Recent studies 
by Market Probe International 
found that over nine of ten 
PC Magazine readers closely 
examine product advertising 
in the magazine!* 

You may not be a direct 
marketer, but if you market 
products in the PC/MS-DOS 
industry you can use all the 
pull you can get. So benefit 
from the experience of those 
who measure response for 
a living. PC Magazine. More 
market, more quality. 



MAGAZINE 


THE BIG BOOK BYANYMEASURL 


*AdScope 

**Markft Probe International. Inc. 
Buyer and User Croup Studies, 1986 




LAM DREfllWaiME TRUE! 



Other networks have been known to cause 
nightmares. But now, EasyNet is a network- 
ing dream come true! EasyNet's straight- 
forward approach and simple DOS commands 
provide CONNECTIVITY not confusion. 

EasyNet enhances your standard MS-DOS/ 
PC-DOS systems with powerful multi-tasking 
network management programs. 

Network operations like spooling, queuing 
and disk access between PC's occur as back- 
ground tasks, transparent to the user's 
applications. 

EasyNet saves you valuable Time & Money 
by providing these dream like features : 

• Easy installation program 

• Easy growth from 2 to 200 stations 

• Direct PEER-TO-PEER network 

• No dedicated file or print servers! 


EasyNet 
Systems Inc. 

Helping computers ■ and people - communicate. 


• Sharing of all disks & penphials 

• Complete Printer Spool/Queue Control 

• Prices from S89 per node 

• Multi-user, multi-tasking 

• Net Bios compatible 

EasyNet II Software only network: 

• Uses existing RS232 ports 

• Expandable to EasyNet 1 16 

EasyNet 116 High speed network: 

• Includes high speed communications port 

• Twisted pair wire with speeds to 2 Mbps. 

Special starter kits are available at a dream- 
like price of $169. 


PC-DOS IS 8 trademark of International Business Machines/ MS-DOS is a trademark of Microsoft/ EASYNET is a trademark of EasyNet Systems Inc. 

North America/ EasyNet Systems Inc. /US 1-a00-387-3207/Canada 1-416-273 6410/Telex 0G960473/Fax 416-273-6325/Engl8nd/Logotron/0223 323656/ 
Telex 265871/Fax 460 206/ Germany, Switzerland, Austria / Molecular Computer /06196-4 5038/ Telex 4072626 mole d/Fax 06196-482089/ Sweden, Norway, 

Finland/ PC & Add-On/ 46(0)8976020/ Telex 12442 Folex/ Fax 46(0)8/976026/ Danmark /Newtronic Scandinavia a/S/ 452846222 /Telex 35357/ Fax 452846573/ 

Benelux/Koning En Hartman/ 15609906/Teiex 38250/ Fax 15619194 
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CLINIC 


A help-wanted ad for a network administrator, getting a dot matrix printer to go the distance, 

the total picture for network security, and identifying active COM ports. 



TRAINING A IAN MANAGER 
Our “proloiype" network (Corvus Om- 
ninet with two workstations) has been run- 
ning for 6 months. The main things we 
learned from this prototype are that LANs 
are complex and that somebody has to be 
in charge. Now various departments are 
sneaking in their own LAN solutions like 
they used to sneak in PCs. We have to do 
something. How do we u^n a network ad- 
ministrator and who should it be? How big 
a job is it? 

Installing a prototype network is often a 
way for information system managers to 
delay making a decision. The life span of a 
‘'prototype" LAN is about as long as the 
typical user is willing to he called a novice: 
until the first system hoot. You need to de.s- 
ignate a LAN system administrator right 
now. Qualifications? I think that the three 
most important characteristics of a IAN 
manager are like the three most important 
things in buying real estate. Instead of lo‘ 
cation, Uxation, and location, they are 
DOS, DOS, and DOS. 

The network administrator has to know 
more DOS tricks than even the usual PC 
training or Information Center support 
staff member. The mo.st important thing to 
know is how to write powerful batch files. 
Find someone who reads the Program- 
ming! Utilities column in this magazine and 
you will have a. good start. 

The network administrator should also 
be comfortable with DBMS applications, 
hecau.se they are the mo.st fruitful and com- 
plicated applications to implement on a 
LAN. The mo.st successful network admin- 


istrators we know were members of the 
work group who learned about LANs, 
rather than members of the DP .staff who 
tried to serve the work group. 

When the job of network administrator 
becomes a full-time position depends on 
the amount of support available from cor- 
porate training, maintenance, program- 
ming, and purchasing staffs. If the network 
administrator is responsible for all of those 
tasks related to the netw ork, you'll need a 
full-time person when your netvs’ork grows 
beyond half a dozen users (persons using 
the network as opposed to Just network sta- 
tions). However, that person can then han- 
dle a 50- to l(X)-user network if the Jobs 
performed on the workstations are rela- 
tively homogeneous. If a network adminis- 
trator has help from professional training, 
purchasing, and other support groups, the 
Job can be a part-time position or one that 
is shared betw een two persons even if the 
LAN grows to several dozen active users. 


■ The life span of a 
“prototype” LAN is 
about as long as the typical 
user is willing to be called 
a novice; until the first 
system boot. 


DISTANT PRINTERS 

We have been told we need to install a co- 
axial-cable LAN with a print server, but 
I'm not convinced. Our accounting depart- 
ment wants to send batch invoices to a 
printer in the warehouse. The cable run is 
about 250 feet. We have the dot matrix 
printer we want to use and all the forms are 
set up for it in the software, but everybody 
tells us the distance is too far to run a paral- 
lel printer cable. Is this true and what alter- 
natives do we have? 

In order of importance, the distance you 
can run a parallel printer cable depends 
on how finicky the printer is, the quality' of 
the cable, and the amount of electrical in- 
terference the cable picks up. The typical 
maximum distance is 15 feet and the abso- 
lute maximum is about 25 feet. But if you 
don't need a LAN print server for any oth- 
er reason, you don't have to establish one 
Just to extend a parallel printer. 

An effective and economical solution is 
to use a parallel-to-serial converter at the 
PC end, run 250 feet of twisted-pair tele- 
phone wire to the printer location, and at- 
tach the printer to the wire with a serial -to- 
parallel converter. The two converters will 
cost a total of $!60 at retail prices. I like 
the devices made by Integrated Marketing 
Corp. in Sunnyvale, California. Its con- 
verters run at 38.4 kilobits per second on 
the serial side, soyou won' t notice any dif- 
ference in printing speed. The whole con- 
nection is invisible to the people in ac- 
counting, to the people in the warehouse, 
and to the software. Call IMC at (408) 
730-11 12 or (800) 621-0854, ext. 309. 
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ATKEYLOCK 

We are running Novell’s Advanced 
NetWare/286 on the three servers in our 
network. We recently upgraded to the lat- 
est IBM PC ATs with the new keyboards. 


And now, once the dedicated server comes 
up, the NumLock cannot be turned off. 
The Ctrl-Alt-Del combination doesn’t 
work to reboot the system. When we boot 
the machine with PC-DOS, everything 


works fine. Do you have any ideas or sug- 
gestions about this situation? 

You have to unlock NumLock during the 
bool cycle. Hit the key a few limes while 
the system is booling until the light goes 
out. The three-finger reset doesn’t work 
because Advanced NetWare/286 is run- 
ning the 80286 processor in the protected 
mode. If you need to reset the machine, 
you have to go for the Big Red Switch. 


RUNNING SCARED 
I run a telemarketing company. Right 
now, the lists of names and numbers we 
call are on paper. I can see advantages to 
equipping the sales agents with PCs and 
networking, but my telephone list is the 
heart of my business. How do 1 keep a dis- 
gmntled employee from printing out my 
mailing list or copying it onto floppy disks 
and walking out the door? 

Fortunately, there are effective things you 
can do to protect your networked data. 


■ Fortunately, there 
are effective things 
you can do to protect 
your networked data. 


Since you haven’ t bought PCs yet, look se- 
riously at the diskless workstations 
(dubbed LANstations) available from No- 
vell, 3Com, Pure Data, Kimtron, NCR, 
and other companies. These machines 
don’t include a disk drive, so your files 
can ' t be put on a floppy disk and taken out 
the door. You can choose LANstations 
from several price ranges and capabili- 
ties. If your office is like most telemarket- 
ing firms, small-size systems like SCom’s 
3Station will be welcome. 

Often, network programs can be set up 
so that access to a printer is controlled 
through a password. This prevents unau- 
thorized persons from making printed 
copies of your lists. Password protection 
of subdirectories (available on Fox Re- 
search’s lO-NET) allows segregation of 


Muter Sharing 
File Transfer 



NetCommander sub-LAN is an affordable network solution. For 20% of the cost, 
you get 90% of the functionality of a full LAN. 

□ the ultimate in printer sharing to cost justify expensive printers 

□ error-free, peer-to-peer file transfer 

□ buffering, up to one megabyte and port contention/selection 

□ 4, 8, 16 and 30 port models 

Digital Products Inc., 108 Water Street, Watertown, MA 0217S 
617-924-1680 Outside Massachusetts, Call 1-800-243-2333 


INJetCommander 


1 - 800 - 243-2333 


20% LAN Price 
90% Performance 
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Before You Invest in a LAN, 
Take This SimpIeNET” Test. 


Investing in a Local Area Network for 
your business can cost you a bundle, 
anywhere from $2,000 to $1 8,000 for a 
two and four PC system. And how can 
you be certain you're getting the most 
for your money? 

What's the solution? Before you buy, 
test the speed that a file transfers from 
one PC to another. It's a benchmark of 
how well the hardware and software 
perform. 

Try The SimpleNET'" Test 

Using two IBM* AT™ or 
compatibles, one as user, the other as 
server: 1 ) Load a 1 00,000 byte 
program onto a user from a 
server system, and 2) Copy 
a 500,000 byte text file from 
the user to the senrer's hard 
disk drive. 

We recently put our 
SimpleNET system, as well 
our competHor's systems, to 
this rigorous test You'll be 
amazed at the results. 

In this head-to-head test, 

SimpleNET proved it has the 
best performance-to-price ratio of any 
other comparable LAN system. And 
when you consider SimpleNET's other 
remarkable advantages, there's really 
no contest 

SimpleNET's Proven Versatility 

Each PC on the SimpleNET network 
is simultaneously user and server, with 
full sharing of any and all resources 
connected to each PC. Printers, 
plotters, data and disk storage get full 
usage by your staff on the SimpleNET 
network. Every PC is equal and there is 
no central file sen/er to act as “boss". 

With a growing business, you can 
expand the network directly to 32 PC 


workstations without needing a 
repeater box. Full expansion can go to 
256 PC'sl And you can connect the 
PC's together in any convenient way. 
Remarkably, you'll find no slowdown in 
the speed of data transfer. 

You Don't Lose Data Because of 
Speed. 

We've built in a sophisticated 
collision avoidance device (CSMA/CA) 
that detects potential collisions before 
data transmission, rather than after 
collision, as in many competitive 
products. 


THE SimpleNET LAN TEST*: 



100.000 byte 

500,000 byle 

Sugg. Ret 


file transfer 

file transit 

Price 

SimpleNET 

15.2 sec. 

69.2 sec. 

$695.00 

StarLAN 

42.1 sec. 

265.5 sec. 

$2,700.00 

NOVELL 

6.2 sec. 

30.7 sec. 

$4,100.00 

Knowledge 

Network 

61.0 sec 

291 .4 sec. 

$528.00 

EasyLAN 

121.0 sec. 

486.0 sec. 

$638.00 


separate transmissions, without 
interruption. You can save, fonward or 
print these messages by accessing the 
SimpleWare menu at any time. 

You can put up to four printers plus a 
modem to the system. The print 
spooler can handle a maximum of 1 28 
different print files. Now that's 
efficiency! 

You can also password-protect your 
own flies. Only those with the proper 
password can gain access to 
subdirectories. 

Two-Year Warranty Plus a 30- 
Day Money Back Guarantee. 

We're so confident of the 
quality and reliability of our 
SimpleNET system that we 
will replace any defective 
part within two years from 
the date of purchase. And if 
for any reason you are not 
satisfied, we will refund your 
money in full within 30 days. 


'Typtcai four-PC user system confi9ursbon 


Introductory Offer. 


SimpleWare" 

Unbeatable 


Makes SimpleNET 


SimpleWare™, the software supplied 
with SimpleNET, provides NETBIOS 
interface to your system. This means 
that all IBM PC and compatibles can 
be run on any version of DOS 2.1 0 and 
up. Slightly less than 100 K bytes of 
RAM are needed for operation, one of 
the smallest network operating 
systems. 

SimpleWare acts as a shell around 
standard DOS on each PC so that all 
network activity occurs as a 
background task. For example, you 
can be working on an application and 
still receive mail/messages, up to 1 5 


SimpleNET (basic four- 
user system) is only $695. Includes 
user modules, 50 ft cabling and 
SimpleWare. Additional user interface 
module, only $99 each. Price includes 
unlimited customer phone support. 

To Order Call 1-800-262-8010 
(In CA Call 714-526-5151) 

VISA. MasterCard and 
WSA COD'S accepted. Dealer 
Inquiries Welcome. 

SimpleNET™ Systems 

Division of BCSoft Corporation 
3261 North Harbor Blvd, Suite B 
Fullerton, CA 92635 

All BCSoft products are trademarks or registered trademarks 
of BCSoft Corporation. Other brand and product names are 
trademarks or registered trademarks ol their respective 
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unlock Products Remove 
Copy Protection 

RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock "copying" disk allows you to 
make "unprotected" DOS copies of 
popular original program disks. Unpro' 
tected backup copies perform perfectly, 
as do copies of these copies. UNlock 
copies run on any hard disk, including 
Bernouli Boxes. No original required in 
drive "A". Run on any RAM disk 
simply and conveniently. Also, copy 


DOS 5U* programs to 31^* diskettes. 
For IBM®, PC, XT. AT. compatibles. 
256K or more, EXDS 2.1 or higher. 
Back-ups don’t require tedious un- 
installs, and reorganizing your hard disk 
doesn’t result in your softw'are calling 
you a thief! Back-ups are as easy as 
the "COPY" command in DOS. 


PRODUCTIVITY 
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data so that an individual works only with 
appropriate portions of the totai database . 

Another simple thing you can do to pro- 
tect the integrity of files is to set the readi 
write attribute to read only .The DOS com- 
mand ATTRIB +R filename.ext sets the 
file attribute to read only amt prevents 
anyone from erasing or changing the file. 

You should also lake some physical pre- 
cautions. Protect the server from physical 
access or abuse by placing it in a con- 
trolled area and removing the keyboard af- 
ter the network is running. Keep pass- 
words confidential and change them when 
an employee leaves. By the careful selec- 
tion of equipment aiul the use of reason- 
able security measures, you can protect 
your corporate information assets. 


ZERO.SLOT FRUSTRATION 

Connecting RS-232C LANs can be a frus- 
trating job because the RS-232C standard 
isn't very standard. Is there an efficient 
way to see what communications ports are 
active in a PC? 

Before you load any RS-232C networking 
product, use the DOS DEBUG program to 
display the serial ports DOS recognizes as 
active in a particular machine. Call DE- 
BUG and at the - prompt enter D4().-0. The 
di. splay will show the hex address (bit re- 
versed) for COM I and COM2. A listing of 
E8 03 (for COM I ) and E8 02 (for COM2 ) 
shows that the pons are active. If the num- 
bers 03 or 02 are 00 instead, then DOS 
doesn't recognize the port. Another .solu- 
tion is to use one of the public domain 
■ 'survey' ' programs that describes a ma- 
chine's hardware environment. A good 
one is PC Magazine'^ STATUS.COM (PC 
Lab Notes, Volume 6 Number 8). 


Guaranteed to work only with programs below: 


UNLOCK'" ALBUM 

"A" PLUS $ 49.95 

inu\$4vhip handling F.rreign ••rderv JIP) 

• dBASE III fit dBASE 111 PLl'S' 

“ (1.0) • LOTUS 1-2*3- (1. A. l .A*. 2.0. 2.01) 

• FR.AMEWORK I 6* 11- ( 1.0) 

• IBM WRITING ASSISTANT- ( 1 ,0. 2.0) 

• UHARTMASTER (61.6 2) 

• IBM FILING ASSISTANT- (1-0, 2.0) 

• SIGNMASTER- (5 1) 

• IBM REK->RTING ASSISTANT- ( 1.0, 2.0) 

• F.ASTBAUK-(5.3) 

• GRAPHWRlTER-(4 3. 4.31) 

• HARVARD TOTAL 

• REALIACX')B<.U'-(1.2. 2-0) 

PROJEcrr MGR - (1 10) 

• MI LTILINK ADVANCED- l 3.02. 3,03) 

• THINKTANK- (2.0, 2.1 ) 

• DOLLARS & SENSE- (2.0) 


UNLOCK'" ALBUM "B" PLUS 


$ 49.95 

I Plua $4 ahip hjnJIint;. F.Ketitn isrdcra SIO) 


► SYMPHONY’- 11 1. 1.2) 

• CLIPPER'- (THRU WINTER '85) 

• LOTL^S 1-2-3 REPC>RT WRITER’- (1.0) 
' nOUBLEDOS'- (ALL) 

I AmARTWORK'-d.ORcv 8 
thru 10. l.l. 1.2 Rev. 3) 

I DISK OPTIMIZER’- (1.4. 1.5) 

' M.ANAGING YOUR MONEY’- (ALL) 


► MICROStW WORD- (1.15. 2.0. 2.01) 

► PFS ACCESS’- ( 1<4.S4. C) 

• PFS; PLAN’- (Tandv. B. C. 2.00) 
t PFS >X'RITE’- (Tandy, 100. 1.01. C. 2.00) 
» PFS; REPORT- (Tandy. l.OO. B. C) 
t PFS: FILE’- (Tandy. B. C) 

» DATABASE MANAGER (1 — 

THE INTEGRATOR- (2.0, 2.02) 


UNLOCK'" ALBUM "D” 

PLUS $ 74.95 

(riu»54»hip handlini: F,»rrign ,>rder» $10) 

• dBASE 111 & dBASE III PLl-'S- ( 1 .0) 

• LOTI'S 1.2-3- 

• FRAMEWORK I & IF- (1,0) 

(LA. l.A*. 2.0, 2.01) 

• CLIPPER- (THRU WINTER '85) 

• LOTUS 1-2-3 REPC»RT WRITER- (1.0) 

• FASTBACK'- (5.3) 

• IXU:PLEDOS-(ALL) 

• i HARTMASTER- (6.1, 6.2) 

• HARVARD TC»TAL PROJECT MGR - (110) 

• SIGNMASTER- (5.1) 

• MANAGING YOUR MONEY- (ALL) 

• IX3LLARS SENSE- (2.0) 

• THINKT.ANK-(2.0. 2.1) 

• SYMPHONY- (11. 12) 

• MICROSOFT WORD- (1.15. 2.0. 2.011 


N<m. the mtwi ci*mprehenMve »T>pv prutectuvn rcnuwal pr^niram we’ve ever ifeatcd $ 159.95 
UNLOCK" MasterKey “ Introductory Price iPiu* vKip handiinm 

Brenkh over eiKhtv prtvjsram* including Lotus 1-2-3’-. Symphisny'-. PCFlXJUS— . AUTOLOAD—. 
REDBIYARD’-. C.AP'-, Clipper’-, and sm.ARTW'ORK— to name just a few In addition, generic 
copy busters tor Pr«»La'k'- and Super LtKk’-have been included With MasterKry, youcan break many 
more pro|jrams than before. MasterKcy, from TranSec Systems, give* you L'NKxk’s solid performance 
and more. 


CHOICE OF THE CRITICS! 


"UNlock has two particularly 
tVJi'ilii’IIUH endearing characteristics: It works, 
and works simply. 1 was able to quickly produce 
unprotected copies of Lotus 1'2*3 release 2. 
Symphony 1.1. Microsoft Word 2.0, dBase III 1.1, 
and Framework II. These copies performed 
flawlessly, as did copies of these copies." 

Christopher O'Malley 
PERSONAL COMPUTING. April '86 


BYTE "UNlock 4-7 defeats the latest Prolock and 
SuperLiK'k type of copy protection scheme. It’s 
menu-driven and works fine on the programs it's 
suppose to work on: Lotus I'2'3. dBase 111, 
Framework. Symphony, Paradox and several others." 

Jerry Poumelle, BYTE. Feb. '86 
RiV»mmi*nJed hi the cditiirs of: 

PERSONAL COMPUTING 

"Tile Best Software Uiililies for Linder $1(X)" 


L h "Because copy protection can mierfcrc 

with the ability to hack up a hard disk, business- 
oriented users may prefer programs like TranSec's 
LINkxk L. Rmch 

PC MAGAZINE. May 27. 1986 


JfWiSBC- 

unISoT' 


ORDER TODAY 
TOLL FREE: 

1 - 800 - 423-0772 

IN FLORIDA: 1-305-276-1500 
TranSec Systems, Inc., 220 Congress Park Drive. Delray Beach, FL 33445 


06) 


Trademarks arc the «)lc properrv of their respective owfiers. l'NI»>ck ts for use only to improve ihe useabtlity o( legally 
acuutrrd and operated M>ftwarc 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 for any tips we print. 
plus an e.xtra $25 if you submit your letter 
on a disk — and we'll gladly answer any 
questions you have, at no charge. Mail 
your contributions to Connectivity Clinic. 
PC Magazine, One Park Avenue. New 
York NY 10016. or contact Frank J. 
Derfler. Jr., via MCI Mail (use Derfler’s 
special box named CONNECTIVITY 
CLINIC). 
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Turbo 

POWER USER 

Finding the environment string; keeping overlay files from crashing; an easy way for 
programs to reference themselves; re-enabling Ctrl-C in programs with HO redirection. 

REACHING THE ENVIRONMENT 

Recent columns in PC Magazine have dis- 
cussed the environment and the informa- 
tion it contains, and have included DOS 
batch files and a BASIC routine. After 
reading this material, I decided to attempt 
to reach the environment string from a Tur- 
bo Pascal routine that may be useful to oth- 
er Turbo power users. 

The Environment function of Figure I 
accepts as its input a string which is the left 
side of an assignment made by the DOS 
Set function. The function returns the val- 
ue assigned to this parameter, namely, the 
right side of the assignment. You could use 
this function to test for special hardware by 
setting such a parameter in a batch file. For 
example, when loading a mouse driver, if 
the installation batch file included the DOS 
command 

SET MOUSE = YES 

the following TURBO expression would 
return the status of the mouse driver: 

IP {ENVIRONH£NT( 'House* ) - 'YES') THEN 
(The mouse driver Is loaded.) 

ELSE (No mouse driver loaded.); 

The environment parameters comprise a 
list of ASCIIZ strings (strings of characters 
terminated by an ASCII 0). An empty 
string (a single ASCII 0) marks the end of 
the environment. The word at offset (X)2C 
hex from the start of the Program Segment 
Prefix (PSP) holds the segment of the envi- 
ronment information. The Environment 
function uses an absolute integer value to 
pick up this segment address. It scans the 
environment, keeping track of both the left 
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t»R*l 

PROGRAM GatEnvlronmant) 

(This program printa tha currant PATB/ and Command Spaclf Ication GONSPSC 
to damonatrata tha Bnvlronmant function.) 

TYPE 

AnyString - 8TRING(2551f 
VAR 

CurrantPath i AnyStrlngi 


(Daflna a typa for any langth atrlng.) 


(A variable to hold the currant PATH Information.) 


FUNCTION Environment (ParamStrlng t AnyStrlng) t AnyStrlngi 
VAR 

BnvlronmantSa9Bant t Integer ABS(X.UTB CSag i Eff2Ci 
(The location in memory where environment atrlng beglna.) 

HenOffaet t Integeri (Indea uaed aa the offaet from the atartlng 

environment atrlng location.) 

(Index into the Input atrlng. OMd for the 
loop to convert It to uppercaae.) 

(Current ASCII value of byte within the 
environaent atrlng.) 

(The left aide of the aaalgnment atatement.) 

(The right aide of the aaalgnment atrlng.) 

(flag telling if the end of the environment Hat 
waa found* i.e. a double ASCII t found.) 
BqualSlgnPound i Boolean; (True If the equal elgn baa been found for the 
current aaslgnment atatement.) 


NemValue t Byte; 

Leftside* 
RlgbtSlde 


NoNoreParama* 


AnyStrlng; 


(Inltlallie the local varlablea.) 

NoNoreParama t* Falae; 

NMOffaet :• 0; 

(Convert the Input atrlng to all uppercaae for a poaaible match to the 
left aide of an environment aaalgnment.) 

FOR Loc t« 1 TO Length (ParamStrlng) 00 

ParamStrlng |Loc] ;■ UpCaae (ParamStrlng (Loc)); 

(Search the set of environment ASClIl strings for a match on the Input 
string. Exit the loop If a match la found or the end of the environment 
apace has been detected.) 

RBPSAT 

(Initltallse the variables pertaining to the current assignment statement. 
Lengths of each side of the assignment should be aero* no equal sign has 
found. ) 

LeftSided) I- fl; 

RlghtSldelf) i> 00; 

BqualSlgnFound t* False; 

(Get the first character of the next assignment string. If tha first 
character la an ASCII 0 * then the end of the environment Information 
has been reached. ) 

NemValue Nem[Bnvironment6egpient iNemOf f set) ; 

NemOffaet Nem0ffaet4^1; 

NoNoreParama t> (Nemvalue ■ 0); 


Rgure 1 : A routine to search the environment. 
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FAPANDED MEMORY 


5-1) DRWllNi; WriM MEaV (ADI) 


Focus on the technical issues that concem^n 
in PC TECH JOLKNAL 


Let's face it, every day brings new technical chal- 
lenges with the IBM PC. And just when you think 
you've met them all, you'll find out that IBM has just 
introduced DOS — or the new networking stan- 

dard is likely to be the IBiM token ring. 

Where can you turn for accurate and in-depth 
answers to the technical questions that confront you 
daily? PC TECH JOURNAL. 

PC TECH JOLIRNAL focuses on the technical what- 
ifisand how-to's that are crucial to the growth of PC 
systems. 

PC TECH JOURNAL will give you a clear picture of 
pnxlucts and technical dc\’clopment,s with detailed, 
objective articles on data management, applications 
development, communications, and pnrgramming. 
PLUS, you'll receive bard-nosed pmduct evaluations 


of both hardware and software. 

Your subscription to PC TECH JOURNAL 
includes the special PC TECH JOURNAL Direc- 
tory issue, a comprehensive guide to IBM/MS 
DOS products and index to PC TECH JOliRNAL 
articles! 

Subscribe now and save 50% on the magazine 
that puts technical issues into focus. PC TECH 
JOURNAL. Oneyear(13 issues)only $26.70. To 
subscribe, please use the attached Order Card, 
or call 1-800-852-5200 for fast service. 


Savings ba.scd on annual single-copy price of S5.5..^5. 
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P K () D U C T I V ! T Y 

TURBO POWER USER 


{Sc4n th« enviroruient for « conplcte Assignment ststeDent. Save each side 
of the assignment in separate strings.} 

WHILE (Hemvalue <> •) DO 
BEGIN 

IP (Cbr (HemValue) • THEN 

EqualSlgnPound :■ True 
ELSE 

IP EqualSignPound THEN 

RightSide RigbtSide + Cht (NeaValue) 

ELSE 

Leftside I- Leftside 4- Chr (MemValue) ; 

(Get the nest character ftM the environment string.) 

NemValuc :« Nea(£nvironmentSegnenttNemOffset)i 
MemOffset NemOf f set+l; 

END (WHILE) } 

UNTIL ((Leftside ■ ParamString) OR NoMoreParams) ; 

Environment >• RightSidei (Return the right side of the selected assignment 
statement. If no siatch was found the result will 
be a null string.) 

END (Environment) i 


(* 


*) 


(Main Program) 


(Display the current location for the command file C0MNAND.COM) 
WriteLnCThe current OOHSPBC is *'» environment ( 'comspec* ) * 

(Get the current PATH. Then print a message showing the PATH.) 

CurrentPath i« Environment { 'PATH' ) j 

WriteLnCThe current PATH is CurrentPath, ; 

IND. (Main Program) 


f Figure I ends} 


and right sides of each assignment. If the 
left side matches the input parameter, it re- 
turns the right side as the function result. If 
it doesn't find a match, it returns an empty 
string. DOS always stores the left side of 
an environment assignment in uppercase, 
so the function converts the input parame- 
ter to uppercase before seeking a match. 
The right can be upper- or lowercase. 

Brian R. Spinzig 

Barnhart, Missouri 

Turbo programmers who use overlays take 
note: this technique can save you from an 
ugly crash. Suppose the user puts your 
overlaid program in a directory that's on 
the path and calls it from another directo- 
ry. When the program tries to access its 
overlay file, it will look in the current di- 
rectory. Not finding the file, it will crash 
with RunTime Error $F0 "Overlay File 
Not Found. ' ' 

To prevent this, your program can 
.search the path itself at startup and use the 
OverPath routine to set the path where it 
finds it. First use the Environment function 
to get the path. Break down the path string 
into its .separate directories, and check 
whether your overlay file e.xists on one of 
them. If so, set OverPath to that directory. 
If not, huh the program gracefully ss ith a 
de.scriptive message. 

There are bvo other pitfalls for overlaid 
programs. First, your u.ser.s can rename 


the program. If they also rename the over- 
lay, it will work when the program runs 
from the current directory, hut the path- 
searching method above assumes that the 
overlay filename is hard-coded into your 
program. Second, under DOS 3.x. you 
can invoke a program in any .subdirectory 
simply by spelling out the full path, e.g.. 

B>C : \FAR00T\0FPBEAT\STRANGE\UT1L 

In such a case, .searching the path won't 
help, because the program is not on the 
path . The ne.xt tip solves this problem . 


FINDING YOURSELF 

According to the DOS Technical Refer- 
ence manual, DOS places the name of the 
currently operating program or process 
loaded by the EXEC function call (4Bh) 
just beyond the environment, the segment 
of which is kxtated at offset 2Ch in the pro- 
gram segment prefix. The manual further 
notes that the filename will include the 
drive and path where the file is located. In 
other words, if you entered 

ws myprog /x/d 

and the program WS was found on the path 
in the directory “cAeditorsUext", the 
string in the environment would contain 
the full name including the path, i.e., 

"C : \EDIT0RS \TEXT \»S . COM" 


FOR RETAILERS 
ONLY: 

BECAUSE 
YOU SELl 
ONE OF 
THESE... 



ZI m 


YOU SHOULD 
SELL THIS... 



Bring PC MAGAZINE, the 
"silent salesman," into your 
store and provide your cus- 
tomers with clearly written com- 
parative reviews of the hardware 
Etnd software you carry! 

Knowledgeable PC users turn 
to PC MACHINE 22 times a 
year for in-depth evaluations 
conducted by PC Labs, the pub- 
lishing industry’s only indepen- 
dent product tester. 

Increase the sale of your 
inventory eind earn additional 
profits with PC MAGAZINE. For 
more infdrmation on how you 
can sell the profit leader, call 
(212) 503-5380 or write; 

Carol Benedetto- 
Retail Sales & 

Marketing Manager 
Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
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Boost 

cursor 

speed. 

Stop 

cursor 

run-on. 

With all th« recent hiM>pla o\er performance, 
it's ironic that two of the PC's ergonomic 
dernriencies have been overkiuked — its slow 
cursor, and the tendencv of the cursor to 
remain in motion <run*oni after a cursor key 
has been released. Kinally, the solution — 
Cruise Control'^' from Revolution Software. 

Cruise Control is a new productivity tool for 
serious K’ users. It boosts cursor speed, 
typically by 3*5X. It eliminates annoying 
cursor run-on. And it adds hands-free 
cursor navigation to any application. 

If you use l-2'3. SymphiHiy. dBASEv. Reflex, 
or Paradox, you need Cruise Control's Anti- 
Skid Braking. Here's what the leader of one 
i.otus users group said about Cruise Control: 

"Once / used it, I wanird it! tlxcelfenl idea. 
t ery practical. One of the best pritgrams 
ever sent to us for reciewy 
If you use Word Perfect, MS-Word, Q&A. 
Display Write, MultiMale, W ordStar 2000, 
Kramework. PC-Write, or SideKkk. you 
need Cruise Control's Screen Runner, the 
high-performance, adjustable-speed cursor. 

Cruise Control’s namesake feature takes the 
drudgery out of paging through data base 
records, long documents, and large 
spreadsheetv It lets you repeal any key. 
handvfree — at the speed of your chtdee. 
And there's more. A Chronometer "types" 
the time or date into your applicatiiui at the 
current cursor position. The keyboard- 
controlled Screen Dimmer protects your 
privacy. The programmable Auto-Dimmer 
extends the life of your display screen. 

Compatible with thousands of today's 
popular programs, including Lightning, 
SuperKey. and Ready!. L'ses only 3K RAM. 
For DOS 2.0 or later. Not copy-pmtected. 

No risk, 60-day money -back guarantee. 

Cruise 

Control 

Only $39.95 

Call now to order bv credit 
card (VISA/MC/AX)*: 

201-366-4445 

Or, mail $39.95 plus $3.50 
shipping and handling to: 


Revolution 

S([Dif!lwaiir®9 EmSo 

715 Route 10 F.asl • Rancraph, NJ 07K69 
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(* (C) Copyright 1966 > D. N. ArBstcong-Allen *} 

($R-f} 

PROGRAM self) 

TYPE 

a64 ■ STRING[64]} (* length of a fllenane u/path *) 

FUNCTION Self t s64; (* Requires MS/PC-OOS v3.i0 or later *) 

VAR 

envseg t Integer ABSOLUTS CSeg t S§92Ct 
i : Integer; 

tenp i 864; 

BEGIN 
i <- I; 
tenp ;■ "; 

(* Read thru the environnent until we get to the end. *) 

(* i.e. two null bytes. *) 

WHILE MenWlenvsegti] <> 6 DO 
i !• i+l; 

i !■ i+4; (* Skip the two null bytes and word count •) 

(* Get the dt\path\filenane.ext as passed to the EXEC function. *) 
WHILE Henlenvsegii] <> 0 DO 
BEGIN 

tenp :« tenpf Chr (Hen[envseg: i] } ; 
i f i+l; 

END; 

Self :■ tenp; 

END; 

BEGIN 

WriteLnt 'This progran is named Self* 

END. 


Rgure 2: A projfram that can ItKaie itself on disk. 


($R+) 

PROGRAM DOSVersion; 

VAR 

X,Y i integer; 

PROCEDURE D08_Ver8ion(VAR Haj, Min i integer); 

TYPE 

Registers ■ Record 

CASE Integer Of 

1 i ( AX,BX,CX.DX,BP,SI,DI,DS,ES>Plags t Integer ); 

2 t < AL,AH,BL,BH,CL,CB,DL,Iffi i Byte ); 

END; 

VAR 

R t Registers; 

BEGIN 

WITH R DO 
BEGIN 

AH :• $31; 

HSDOS(R); 

IP AL - I THEN BEGIN Maj t« 1; Min t- 6; END 
ELSE BEGIN Maj AL; Min i« AH; END; 

END; 

END; 

BEGIN 

Dos.VersionCXf Y) ; 

WriteLnCOOS version '«X«'.'rY); 

END. 


Figure 3: A simple routine to check the current DOS version. 


This makes it easy for a program to find its 
own name and determine where it is locat- 
ed. This is very useful for loading overlays 
or configuration files. The program SELF, 
shown in Figure 2. demonstrates the tech- 
nique. using the ABSOLUTE declaration 
to get the information from the PSP. 

D.M. Armstrong- Allen 

Shelbyville. Tennessee 

This technique will work only under DOS 
3.x. but it's less necessary in previous ver- 
sions of DOS. That's because before DOS 
3.x you could only run a program either 


from the current directory or from a direc- 
tory on your path. As seen in the previous 
program (Figure I), you can locate the 
path string in the DOS environment and 
search it yourself. Under DOS 3 . x you can 
run any program simply by spelling out its 
full pathname. By combining these two 
methods with the simple test for the current 
DOS version used in the DOS-Version 
procedure that I've included in Figure 3, 
you could construct a nearly foolproof 
procedure for locating your program's 
data files or overlay files, no matter where 
the program was called from. 
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PRODUCTIVITY 


■ TURBO POWER USER 


REVIVING CTRL-C 

Version 3.0 of Turbo Pascal has two com- 
piler directives ($P and $G) that force I/O 
to go through the DOS standard input and 
output routines. The DOS standard rou- 
tines can be redirected (using the < and > 
symbols), which is very useful for writing 
UNIX-like filter programs. Unfortunately, 
however, when a program uses the $P di- 
rective, the normal Ctrl-C checking per- 
formed by Turbo Pascal does not work. 

The short program included here (Fig- 
ure 4) shows how to remedy this problem. 
The program works as follows. When 
COMMAND.COM loads a .COM pro- 
gram, it reserves 256 bytes of memory just 
before it for the Program Segment Prefix. 
Included in the PSP at locations CS;(X)OE 
through CS:(X) 1 1 is the address of the DOS 
Ctrl-C handler, which is normally stored in 
the vector for interrupt 23h (INT $23). 
Some programs, including those compiled 
with Turbo Pascal, replace the INT $23 


l$IO,I>S12,GS12l 

(Coapiler option* indicate Range checking on^ Redirection enabled} 

TYPE 

ce 9 _recocd ■ RE^RD case integer OF 

1 : (AX, BX, CX, DX, BP, SI, DI, DS, ES, Flags i Integer); 

2 I (AI., AH, 8L, BH, CL, CH, DL, OH i Byte); 

END; 

PROCEDURE Set_inteicupt (InterruptCode, Segnent, Offset : Integer); 

(Install Segsent tOff set address In Interrupt vector InterruptCode.) 

VAR teg s reg_record; 

BEGIN 

WITH reg DO BEGIN 

AH :• $25; ( HS-DOS Function to Set Interrupt Vector ) 

AL to InterruptCode; 

OS >• Segraent; 

DX Offset; 

H8Dos(reg); { INT 21h ) 

END; 

END; 

PROCEDURE Break^Handler ; 

BEGIN Halt; END; 

PROCEDURE Enable_conttol_C; 

CONST CrRL_C_<X)DB • $23; 

VAR segment, offset i Integer; 

BEGIN 

(*S*t_interrupt (CTRL. C- CODE, MesiWlCSegi $0110] , MmW (csegt $000B] ) ;•) 
Set.lnterrupt <CTRI<.C.COOE, CSeg, Of s (Break.Handler } } ; 

END; 

VAR line I STRING(255); 

((xm/inufs) 


Figure 4: CTRLC.PAS a way to enable Ctrl-C safely in a program that uses IIO redirection. 



PC Mouse 

State-oMhe-art optical mouse. 


Why you should buy a mouse with 
no moving p^. Now 

Advanced optical technology gives you smooth control, digital accuracy and the 
highest software functionality available in a mouse. The new PC Mouse from Mouse 
Systems” is completely electronic which makes it extremely reliable. So reliable it’s the 
only mouse with a Lifetime Warranty.* 

Simply put, it has no moving parts. And that means no problems. 

Why you should buy the New PC Mouse. Now. 

Our new PC Mouse mtikes even the best software better. Even easier to work with. 

Even quicker to get around in. We want you to see how some of the most popular mouse- 
driven software gives top performance with the PC Mouse. So for a limited time, you can 
get the PC Mouse together with Reflex™ DESQview™ Drafix” or First Choice” We’ve 
combined each program with a PC Mouse at a price that’sjust too good to pass up. 

In addition to this specially-priced software plus PC Mouse combination, you get 
Designer Pop-up” menus free. Designer Pop-ups let you create your own mouse-driven 
menus. So, the PC Mouse works with any software program written for use with a 
mouse. And quite a few which aren’t. 

The PC Mouse plugs right into your serial port. Or, the PC Mouse Bus Plus features 
a serial add-on board with two additional addresses, which gives you system expan- 
sion beyond COMl and COM2. 

‘ Either way, you ’ re getting the best mouse and the best software . 

All, at the best price. Now. 
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Moving parts. 
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BEGIN 

BMbl«_control_C| { Plact this call at tba top of your prograa ) 

( Tba following coda ia a flltac that juat copiaa ita input to tba output ) 
waZLE NOT BoP DO BEGIN 
RaadLn(lina) I 
NtltaLn(lina) t 

(Figun4nids) 


vector with the address of an internal Ctrl- 
C handler. On termination of such a pro- 
gram, DOS restores the vector from the 
stored value in the PSP. However, as not- 
ed, the Turbo Ctrl-C handler does not rec- 
ognize Ctrl-C when I/O is redirected. The 
program in Figure 4 simply replaces INT 
$23 with the address of a procedure that 
HALTS any Turbo program. 

Any program that uses the $P directive 
and needs to be able to abort with Ctrl-C 
can benefit from this technique. Simply 
place the call to Enable_controLC at the 
beginning of the program. Programmers 
may want to experiment with various set- 
tings of the $C and $U compiler directives 
as well as the DOS BREAK flag. Various 


combinations swap between speed and the 
capability to abort with Ctrl-C. 

To demonstrate the program, first com- 
pile it to a .COM file and then run it by typ- 
ing CTRLC <CTRLC.PAS. The less- 
than symbol redirects the standard input to 
come from the file CTRLC. PAS. Thus, 
the program will read its own source code 
and print it to the screen. You can interrupt 
it at any time by pressing Ctrl-C. 

C. Michael Bell 
Walla Walla, Wa.shington 

As originally wriuen, Mr. Bell’s program 
simply restored the DOS INT $23 vector 
from the value saved in the PSP. While I 
appreciate a simple solution, unfortunate-^ 


ly Turbo Pascal takes over several inter- 
rupts. not just $23. The normal Turbo pro- 
gram termination routines, which I've 
modified Mr. Bell’s program to use, re- 
store all the affected interrupts. My thanks 
to Kim Kokkonen of Scons Valley. Califor- 
nia, for pointing out the danger. 


SHARE YOUR TURBO POWER 

Tell the world about your latest Turbo Pas- 
cal programming and applications tips 
through Turbo Power User, and we’ll pay 
you $50 for your trouble, plus an extra $25 
if you .submit it on a disk. If you do send a 
di.sk, plea.se include a printout of your sub- 
mission to ensure against possible damage 
in transit. 

Mail your contributions to Turbo Pow- 
er User, PC Magazine, One Park Avenue, 
New York. NY 10016. 3^ 


Neil J. Rubenking is a professional Pascal 
programmer. 


Why you should buy a new program 
and a new PC Mouse. Now 


B PFS; First Choice ($199 Special Offer. 

^ $338 Suggested Retail for Program and PC Mouse.) 

^^''The top selling integrated software program 
combining four applications used most frequently in your 
business— word processing, file management, spreadsheet 
analysis and electronic communications. It’s integrated so 
you can switch quickly from one project to the next. 

j Drafix ($299 Special Offer. 

_ I $454 Suggested Retail for Program and PC Mouse.) 
^ high performance, full-featured, two dimensional 

CAD package. All of the drawing, designing and editing func- 
tions that designers demand from a serious CAD tool. Easy to 
use screen design and visual user interface. 


Reflex from Borland ($169 Special Offer. 

$308 Suggested Retail for Program and PC Mouse.) 

A relational database with multiple windows giving 
you instant graphic analysis of your data with five views: 
form view, list view, graph view, crosstab view and report 
view. Easy to use. Allows you to view data from other 
programs like Lotus 1-2-3? dBASE* or PFS File* 


I DESQview ($179 Special Offer. 

$328 Suggested Retail for Program and PC Mouse.) 

A powerful multi-window software integrator. 

Gives you up to nine programs running concurrently. An easy-to-use 
^plication with the benefits of integration such as data transfer, 
windows and multi-tasking. 
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1 1-800-523-5189. (^, nil out this coupon and send to; 

Mouse Systems. Dept. 10, 2600 San Tbcnas Gxpwy.. Santa Gan. CA 95061 
When you order, please speedy either the serial version (tf the PC Mouse, 
or. for t20 more, the Bus Hus Version which contains its own serial card. 

I want to order this software and ... PC Moose or Bos Plos 
a RrstChoiw"' □ $199 or □1219 

□ Drafix'* □ $299 or □ $319 

□ Renex" □ $169 or □ $189 

□ DESQview'’ □ $179 or □ $199 

Send check or money order made payable to; Mouse Systems. 
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The best mouse. The best software. The best price. Now. 
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Street Address City State Zip 

Phone Please chaise my □ VISA □ M/C Expiration / ■' 

Card Number: 


Name on card; 


Signature 

Sub*tolaJ; 

Add 7% sales tax if a CA resident; 
Add $6.50 shipping & handling: _ 
Tbtal Amount: $ 
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ATI's innovative solution for displaying graphics in a simple and straight-forward manner is the highly 
acclaimed EGA WONPER. 

With automatic mode switching. EGA WONDER displays all popular graphics modes on any monitor. Taking 
the confusion of complicated software standards out of the'hands of the user. EGA WONDER eliminates the 
use of specific monitors for specific programs. Because of its flexibility, EGA WONDER is a breakthrough 
for business and teaching institutions which use many different types of monitors. 

ATI Technologies' solution for displaying graphics on Monochrome or RGB monitors are the unique 
GRAPHICS SOLUTION and GRAPHICS SOLUTION-SP. Certified by Lotus for 132 column spread- 
sheets, these low cost graphic cards display Color/Graphics and Hercules software on either color 
or monochrome monitors GRAPHICS SOLUTION-SP includes both parallel and serial ports to 
allow addition of peripherals such as a printer, modem, mouse, or plotter. 

Breaking through barriers of compatibility. EGA WONDER and GRAPHICS SOLUTION mean 
"Technology you can Trust". 

Reasonably priced by all leading computer stores. Contact your dealer or call us at (416) 756-0711. 



)<^'l!>£M/Spring '87 

June 1-4. 1967 

Georgia World Congress Center 
Atlanta, GA booth no. X)20/1021 



Technology you can Trust . 

ATI Itehnoloipes liu. 

i761 Victona Park Ave . Scarborou|h. Onuno. Canada M IW 3S2 
K 06-006640 (ATI TOR) Tcl (416)756^)711 Fax 1416) 756-0720 


Any Saftwai*. Any Moniior. Any Tunc ~ Oigtlal Monitoring 
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USER-TO-USER 



Techniques to reconfigure the new IBM keyboard the way it should be, and restore IBM’s 
CMOS configurations after a battery change. 


KEYBOARD REUEF 

IBM’s newest keyboard puts the Caps- 
Lock next to the A key instead of the Ctrl 
key. so WordStar users end up totally fin- 
gerlocked. To make WordStar users once 
again ambidextrous. I wrote a program 
that switches the Ctrl and CapsLock keys. 
Instead of teaching your left little Tinger 
where the new Ctrl key is. you can use 
IBMFIX.COM to relocate the two keys 
closer to their old familiar positions. 

To create IBMFIX. assemble, LINK. 


and EXE2BIN the .ASM listing in Figure 
I. or mn the BASIC IBMFIX. BAS pro- 
gram in Figure 2. IBMFIX.COM is a resi- 
dent program that should be placed in your 
AUTOEXEC.BAT. Also, be sure to load 
IBMFIX before SideKick. You’ll have to 
reboot if you wish to return the meanings 
of the keys to the new IBM assignments. 

IBMFIX intercepts INT 9H. the key- 
board hardware interrupt. Every time you 
press a key. IBMFIX examines the key- 
stroke to see if it is either the Ctrl or Caps- 


Lock key. If it’s not. IBMFIX passes con- 
trol on to the original INT 9H to interpret 
the keystroke normally. Otherwise, IBM- 
FIX changes the keyboard flag byte at 
40: 1 7h to reflect the toggle of the Caps- 
Lock key or the depressing or release of the 
Ctrl key. 

Michael Mefford 
Gleneden Beach, Oregon 

IBM really pulled a fast one with its new 
keyboard, so much so that we’ve heard ex- 



Figure 1 : IBMFIX ASM assembly language source code to swap CapsLock and Ctrl keys. Load the IBMFIX.COM file before SideKick. 
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PC MAGAZINE 
GUARANHES 
IN-DEPTH 
REVIEWS 



PC MAGAZINE knows that it’s 
not easy finding out what's new, 
better, taster, quieter, cheaper, 
more compatible or more 
expandable. That’s why a sub- 
scription to PC MAGAZINE is 
the best way to stay abreast of 
what’s available for IBM MS- 
DOS systems. 

PC MAGAZINE’S editors and 
columnists keep you fully 
informed about what you can 
expect from PC products — and 
which are the best for the busi- 
ness tasks you have to accom- 
plish. And, when you have to 
solve applications problems, 
we’re there to back you up. 

You’ll find the clearly written 
product reviews and evaluations 
by PC Labs— the only indepen- 
dent state-of-the-art testing facil- 
ity in computer publishing — 
helpful solutions to complicated 
applications and a resource that 
will help you purchase PC prod- 
ucts tor your business with confi- 
dence. 

Bring the most experienced 
and sought-after staff of PC pro- 
fessionals into your office 22 
times a year with PC MAGA- 
ZINE. Subscribe today and save 
up to 62% off the annual single- 
copy price I 

One year— 22 issues— only 
$29.97 SAVE 54% 

Two years — 44 issues — only 
$49.97 SAVE 62% 

Call toll-free 1-800-852-5200 
for fast service. 

42122 


■ USER-TO-USER 


100 ' Program for creating IBMFIX.COH 

110 CLS:PRINT "Checking DATA; please wait..." 

120 FOR B-1 TO 9:FOR C»1 TO 17:READ A$:IF C<17 THEN 140 
130 Zti°Zi-fVAL(A$) 

140 NEXT: NEXT 

150 IF Z»=12937 THEN RESTORE:GOTO 180 

160 PRINT "ERROR: CHECK THE LAST NUMBER IN" 

170 PRINT "EACH DATA STATEMENT — THEN REDO":END 

180 FOR B=1 TO 9:F0R C-1 TO 16:READ A$:TTL=TTL+VAL("&H"+A$) 

190 NEXT 

200 READ S:IF S-TTL THEN 220 

210 PRINT "DATA ERROR IN LINE";B*10+260; " — REDO":END 
220 TTL=0: NEXT: RESTORE 

230 OPEN "IBMFIX.COH" AS II LEN=1:FIELD 11,1 AS D$ 

240 FOR B=1 TO 9:F0R C«1 TO 16:READ A$ 

250 LSET D$-CHR$(VAL("SH"+AS)) :PUT #1:NEXT:READ DUMMY$:NEXT 
260 CLOSE.-PRINT "IBMFIX.COH CREATED" 

270 DATA EB,70,90,00,00,00,00,00,9C,50,1E,B8,40,00,8E,D8,1363 
280 DATA 8A,26,17,00,E4,60,3C,1D,75,IB,2E,80,3E,07,01,01,1001 
290 DATA 74,33,8A,C4,24,40,34,40,80,E4,BF,0A,E0,2E,C6,06,1748 
300 DATA 07,01,01,EB,1C,3C,9D,75,08,2E,C6,06,07,01,00,EB,1107 
310 DATA 14,3C,3A,75,05,80,CC,04,EB,07,3C,BA,75,1C,80,E4,1585 
320 DATA FB,88,26,17,00,E4,61,8A,E0,0C,80,E6,61,86,E0,E6,2190 
330 DATA 61,FA,B0,20,E6,20,1F,58,9D,CF,1F,58,9D,2E,FF,2E,1923 
340 DATA 03, 01, B8, 09, 35, CD, 21, 89, IE, 03, 01, 8C, 06, 05, 01, BA, 997 
350 DATA 08, 01, B8, 09, 25, CD, 21, BA, 73, 01, CD, 27, 00, 00, 00, 00, 1023 


Figure 2: IBMHXMAS prof>rtmi to create WMFIX.COM CapsLtK'kICirl key switcher. Load the 
IBMFIX.COM ftle it produce.': before loading SideKick. 


eatlives at .several leading eompttnies re- 
fer to it a.s the ' IBM Romo keyboard. 
The only thing it slices, dices, and minces 
is the typing .speed of users long accus- 
tomed to the .standard IBM configuration. 
This program puts things back the way 
millions of users want them. 


PCATLIFESAVER 

The configuration information for the IBM 
PC AT is kept in a64-byte CMOS memory 
chip that’s maintained by battery even 
when the machine is turned off. A failing 
battery can cause errors at brxjt-up and 
trigger bad configuration record or failed 
battery messages. Typical batteries have a 
useful life of about 3 years, so many of the 
original crop of ATs are due for a battery 
change. However, when you remove the 
battery, you lose all the configuration in- 
formation and have to run the SETUP prev 
gram to restore the configuration. 

To make this chore easier. I created two 
.short programs, CMOSGET and CMOS- 
PUT, CMOSGET reads the contents of the 
CMOS memory chip and writes it to stan- 
dard output; redirecting this output to a file 
saves the 64 bytes of information, CMOS- 
PUT performs the complementary func- 


tion. It reads from standard input and loads 
the CMOS chip with the saved data. It 
again uses redirection to read the data file 
created by CMOSGET. 

You can create these programs from the 
assembly language listings in Figures 3 
and 4 using Version 2,0 or later of the Ma- 
croassembler. Or you can run the BASIC 
CMOS. BAS program in Figure 5. 

You can't simply restore all the old 
data, however, since you'd end up reset- 
ting the time and date that were active 


■ CMOSGET writes the 
contents of the CMOS 
chip to a file and saves the 
64 bytes of data. 


when you saved the 64 bytes, and would 
have to use SETUP to update them. 
CMOSPUT avoids this problem by getting 
I the current time and date from DOS and 
I then using the BIOS to update the battery- 





You're not getting full benefit from your 
LaserJet or Series II investment. Because 
your wordprocessing, spreadsheet and 
database software only tap a fraction of its 
full potential. But POLARIS programs 
provide the enhancements you need to 
create documents that look as professional 
as their contents. Here's how. 

Polaris PiintMerge... 

is the general purpose program for memos 
and letters, reports and documents. Do 
true proportional spacing and alignment 
of text, tables, columns with ar^' com- 
bination of old/new soft and cartridge 
fonts. Merge text with screen or output 
graphics from am program — draw lines, 
boxes, patterns —anywhere. It's the 
quick easy way to make documents look 
as professional as 
their contents. To 
bring your 
LaserJet — and 
your investment 
— to life. 


Polaris Forms... 

is a special program for quickly, easily 
creating professional-quality forms. Mix 
and position any combination of old/new 
cartridge and soft fonts anywhere. Justih 
copy, or set flush left, right, or centered in 
any width. Draw lines, boxes, patterns. 
Automatically repeat text, lines, graphics. 
Merge graphics and text from other pro- 
grams. M^e blank or completed, single or 
multiple page forms. Even have automatic 
serialization, date or time. Unique capa- 
bilities handle current and future needs 
without the time and expense of type- 
setters, graphic designers. 
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Order Direct Today... 

to make sure you are getting the full benefit 
from vour laserjet or Series II investment. 

800 / 338-5943 

(In CA 800/231-3531) 
for IBM PC, XT, AT & 100% compatibles. 
•Add $6 shipping & handling. 30-day 
money back guarantee. 

Polaris Ram-resident PrinlMerge $149* 

Polaris PrinlMerge for WordStar 5.3 $124* 

Polaris Forms $149* 

Polaris LabelMaker $124* 

Polaris Lines •Graphs* Symbols $7S* 

Polaris Font Control for Word & WordStar 2000 
(automatic PRI)& PDF table generaion) $99* 

Polaris ScanConirol $99* 

POLARIS 

SOFTWARE 

613 West Valley Parkway, Suite #323 
Escondido, California 92025 
619/743-7800 


LabelMaker automatically posi- 
tions and prints multiple copies. Even 
include serial numbering. Everything you 
need — without the aggravation. 


Polaris LabelMaker... 

makes your customer's first impression of 
package and envelope labels a 
impression. Quickly, easily create any style 
or size label printable by a LaserJet. Merge 
and format proportionally spaced words, 
graphics, lines, 
boxes, bar 
codes for the 
master. 


Draw lines, 
boxes & patterns 


Align tables 
& columns 


Merge graphics 


logos 
Mix fonts 


Pictures 


PRODUCTIVITY 


USER-TO-USER 


via tcdlraction. 1.*.. OIOSGET >CNOS.DaT 
To Craatai HUH OlOSCeTt 
LINK OWSCETi 

eXB3Blil CMOSCCT CMOSCET.CON 


SeCKEMT IMA PUBLIC 'CODE* 

AtSUHE CStCSBC.DStCSBC.eSiCSeC.SSiCSeC 
OK IPIH 


CHOE.AM 

CKBLOATA 

Wfl_ByTK6 


CR.HSXT.Bmi 


cx.NUH_Brres 


aiOS_AlUI,AL 
SMOBT $«2 
AL,CH06_0ATA 


CET.nxT.BrrB 


start CODE aasatnt 
CON fila format 

lAddraai port of CKS 
(Data port of CKS 
(Numbor of bytaa In CKS 


iN«bat of CKS bytci 

iCaleulate 
t Byta to fatch 
iHo Intatrupta 
lAaR for ibia byta 
(Dalay for alow I/O porta 
iRaad byta 
lAllow Intarrupta 
iHrlta to atdout 
I Byta la ol 
I Thru DOS 
tRapaat mtil dona 


HAIR 

CSEC 


CKSPUT • Sat tba centanta of tba CMS mamory ataa. Data la taad 
from STDIM and should ba radlrctad to tba fiia craated by CKSGET. 
l.a., OIOSPVT tOOS.DAT . Tha DATE and TINE are sat to tba valuaa 
eartantly activa in DOS. Sat than bafora reatocino tba data. 

To Craatai hAsr OiOSPVTt 
LINK CKSPUTi 

CXBIBIH CKSPUT CKSPUT.CDN 


8SCNEMT PARA PUBLIC 'COK' 

ASSURE CSiCSeC.OStCSEC.BSiCSK.SSiCSEC 
OK IBIH 


CKS.ADR 

CMOS.OATA 

MUN_BmS 


Crr_REXT^BTTE« 


ac.NUN^BYTES 


CWS.ADR.AL 
SHORT $*3 
AL,AH 

CKS. DATA, AL 
CET.MBXT.BTTE 


Start OOK saament 
CON fila format 

lAddcaaa port of CKS 
(Data port of CNOS 
(Mumbar of bytaa in CKS 


(Number of CKS bytaa 

(Rayboard input w/o echo 
I Thru K8 
(Sava byta In AN 

(Calculate 
I Byte to raatora 
(Ho intatrupta 
(Say this byta is comina 
(Delay for alow I/O ports 
(Cat aavad byta 
(Vrita byta 
(Allow intarrupta 
(Rapaat until dona 


AH,3CR 

21B 

HCX2BC0 


(Cat time Pn 
I Tbtu DOS 

( OI-BB, DR-SS. m.-sa 

(Convert OI.CL.OB.n. to B( 


Figure 3: Assembly lan^uaffe Ustingfor CMOSGST.COM . 

Rgure 4: Assembly lan^uaf(e listing for CMOSPUT.COM. 








Laptop Users: 


"This thing is fabulous” 

John C. Dvorak* 

We couldn't agree more with John Dvorak, and couldn't 
have said it better; “Buy the Brooklyn Bridge from White 
Crane Systems .... It's a combination cable and software 
package that hooks the Toshiba or Zenith (and other MS- 
DOS laptops) to your PC, XT or AT via the serial port and 
allows you full access to all the disk driws of both 
machines for effortless file transfer (at llSl( bits per 
second) ... Installation is a snap. It works first time out. 
no glitches. It^ transparent, it's great. And since it’s 
priced at S129.95. itwouldbesilly to buy an add-on drive 
for your K^-DOS laptop. 

"Call the company at (404)454-7911 or write them at White 
WKiTi ciANi Crane Systems. 6889 Peachtree Industrial Boulevard (Suite 
151). Norcross. GA 30092. My highest recommendation.'' 


DU 

BWX)KLYN 

briix;k 


SYSTfMS 


404-4&4-79n 


* Reprinted from PC Magazine 
February 10, 1987 
Copyright 1987 Ziff 


Communications Company 

ichtree Ind 
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JOIN ONE 

OF NORTH AMERICA'S 
MOST SUCCESSFUL 

medicai/dental 

SOFTWARE MARKETERS. 

SALES REPRESENTATIVES NEEDED 
FOR COAST-TO-COAST EXPANSION. 

We've alreacty proven ourselves with hundreds of 
installations in Canada — one of the toughest 
markets for designing and selling medical/ 
dental computer ^tems. Now we require proven 
sales talent for expansion throughout Canada 
and the U.S.A 

WE RE LOOKING FOR 
OUTSTANDING REPRESENTATIVES! 

Must be experienced in UNIX-based medical/ 
dental computer systems including installation, 
training and sales. 

Attraaive remuneration program. 


Reply with full details on 
experience and existing 
customer base (If ar^) to: 


ABEL COMPUTERS LTD. 
P.O. Box 4364, Station "D ' 
hlamiltoa Ontario LBV 4LS 
1-800-263-5104 
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Think You 
Need an AT? 


Think Again. 


TABLE OF BENCHMARK RESULTS 


This table shows the results of the 
processor/coprocessor speed tests us- 
ing the April 1986 release of PC 
Magazine's 'PC Labs Benchmark 
Tests' These are public domain pro- 
grams, and are available on diskette 


from PC Magazine, or via the PC 
Magazine bulletin board. These 
results were obtained by us at PCSG, 
and are not yet official published PC 
Magazine figures. 

The last line in the table, the 


Norton System Information Test, is 
not from PC Magazine, but is part of 
the popular 'Norton Utilities.' The 
version we used was 3.1, which is the 
latest version but may not give 
identical results to older versions. 



IBM PC 

IBM AT 

BREAKTHRU286 


Clock speed in MHz (IBM PC is 4.77) 

4.77 

6 

8 

12 


Empty Loop 

1 

1.99 

3.34 

5.15 


Integer add from memory 

1 

3.35 

4.41 

6.02 


Integer multiply from memory 

1 

6.06 

6.55 

8.3 


Floating point without coprocessor 

1 

3.33 

4.42 

5.76 


Prime number test 

1 

1.95 

2.85 

3.7 


Lotus 123 macro (640K) 

1 

2.64 

3.69 

4.62 


Lotus 123 macro (256K) 

1 

1.77 

3.54 

4.38 


Norton System Information Test 

1 

5.73 

7.34 

10.2 



In every case but clock speed the numbers indicate how many times faster a test is 
performed than on a regular IBM PC. 


The Next Generation in 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 


ITEM 


PRICE NORTON SI TEST 


Breakthru 286 (8MHz) $395 7.3 X faster 

Breakthru 286-12 (12MHz) $595 10.2 X faster 


UGHTNING- 

speedup software 


FREE with Breakthru 
$89.95 purchased separately 


We are excited about our three 
speedup products. You probably 
know about our Lightning disk 
access speedup software that was 
awarded PC magazines's Best of 
1986 award (see box). After the 
smashing success of Lightning, we 
developed the Breakthru 286 board 
to be literally the most advanced, fast- 
est, most feature-rich board available. 
Now we go ourselves one better 
with the Breakthru 286-12. This new 



But, no speedup board cuts disk access time in half 


U&iTNNG 


software can 


■ S8955 

or 

FREE 

w/Breakthru 


Turn back for 
test results 


"Uglihiiiig is almost mandatory.... It has been utterly trouble free in the 
year I have used it." - Steve Manes, PC Magazine Best of 86 review. 

Loads with the DOS - always teady as a background program b accelerab disk access. Ibu do nothing 
-evervthino Is aubmatia 

UGHIUNG does what a speedup board card, tbu ate gorngb be so aroazed when yxi start bttork with 
UGHTNING rslaied. Most programs that Itertuendy access Ihe ^ (hard disk or tioppy) »e databases or word 
processors are made iistamty bster ' up b 2 b 4 lines taster 

UCHTNUG enables ary program b approach Ihe same lapb speed as a RAM Disk, but I does I without 
the RAM Disk danger ol bsbg precious dab iljpu target b sae L I works by a pnnciple borrowed (and greatly enhanced) 
from mab frame fcchnology caled caching, an 1 doesrfl speed up the moroprocessor. Mxj need a speedup board to 
mprore operational speed. 

UGHTNING is the sbrxlard agabst which al out competition measures Use! because vb achleie unweisal 
compatbitly with other sodware and wih complefe leiabfily Data is naer bsl UGHTbtNG fui^ erploib Abac 
Board nienxirv 

Order UGHTNUG spfwialey or gel I free with ynrr BteaWhnj 286 board. 


DONT TAKE OUR WORD FOR IT. USE 
EITHER BREAKTHRU 286 SPEEDUP 
BOARD FOR 60 DAYS. IF YOU ARE NOT 
TOTALLY SATISHED SIMPLY RETURN FOR 
A FULL REFUND. 


© Copyright 1987 PCSG 


board has the clock speed cranked 
up from 8 to 12 MHz for speeds 
up to 10.2 times faster 
than an IBM PC. 


From September 1986 we 
guaranteed that Breakthru was the 
best designed and most functional 
speedup card available. 
And the runaway 
success it has 
enjoyed truly 
proved that 
assertion. 



IBM PC Speedup Boards 



And now we have a new Breakthru 
286-12 board that is 50% 
faster than th 
Breakthru or 
IBM AT, and up to a 
1,000% faster than a 

How wonderful to convert a 
PC or XT or clone to a 
$4000 AT without 


for numeric intensive 
applications. A 16K cache 
memory provides zero- 
wait-access to the most recently used 
code and data. Look at the bench- 
mark tests box to see how our two 
boards compare with the PC and 
the AT. Speed is addictive. You'll 
never want to go back to slow again . 

Third, you have full compati- 
bility. All existing system RAM, 
hardware, and peripheral cards can 
be used without software modifica- 
tion. Our boards operate with LAN 
and mainframe communication 
products and conform to the 
Lotus/Intel/Microsoft Expanded 
Memory Specification (EMS). Soft- 
ware compatibility is virtually 
universal. 

Fourth, these are the best. There 
are several other boards on the 
market. We at PCSG have compared 
them all, but there simply is no 
comparison. What we discovered is 
that many cards being sold offer only 
a marginal speedup in spite of their 
claims and others are just poorly 
engineered. For example some 
boards have a cumbersome 
mechanical switch for going back to 
8088 speed, but the Breakthru 
boards have speed switching soft- 
ware that allows you to drop back to 
a lower speed on the fly for timing 
sensitive applications. The 8MHz 
BREAKTHRU 286 and the 12MHz 
are unequivocally the best executed 
and most completely reliable 
speedup boards manufactured today. 


the expense. 
But when you 
get ready to spend $395.00 or $595.00 
you want to be sure your choice is 
the very best. 


Faster and smarter than an AT 
PCSG guarantees it. 


HERE’S WHY THESE TWO 
BOARDS ARE SO SPECIAL. 

First, they install so easily. 

It is a half-slot card, only five 
inches in length. You don't even have 
to give up a full slot. What's more, 
unlike competing products it works 
in the Compaq Portable and most 
clones. Easy diagrams show how 
you just place the card in an open 
slot, remove the original processor 
and connect a single cable. There is 
no software required. From that 
moment you are running faster 
than an AT. 

Second, it is advanced. The 
BREAKTHRU 286 replaces the CPU 
of the PC or XT with an 80286 
microprocessor that is faster than 
the one found in the AT. You have 
your choice of 8MHz at $395 or 12 
MHz at $595. You can plug in an 
optional 80287 math coprocessor chip 


We are so pleased with the 
BREAKTHRU speedup card. We use 
them on our own PC's to make 
them faster than AT's. We are really 
excited about this product. 

PCSG makes the unabashed 
statement that the BREAKTHRU 
286 card represents more advanced 
technology than boards by Orchid, 
Quadram, PC. Technologies, 
Phoenix. ..we could go on. The 
Breakthru 286 is undisputedly the 
fastest turbo board with the biggest 
bang for the buck. And we include 
FREE the $89.95 acclaimed Lightning 
software, which complements the 
Breakthru 286 by dramatically 
speeding up disk operations. 

But an ad can't let you experience 
it for yourself. That's why we sell 
either BREAKTHRU 286 8MHz or 
12MHz on a 60-day trial. If you 
aren't completely satisfied return it 
within 60 days for a full refund. Call 
today with your MasterCard, Visa, 
American Express or COD instruc- 
tions and we will ship your card the 
very next day. 


f1 KVlVM n'K 


(214) 351-0564 

11035 Harry Hines Blvd. 

Suite 206 

Dallas, Texas 75229 

m 
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■ USER-TO-USER 



Figure 5: BASIC CMOS. BAS program to < reate CMOSPUT.COM 
andCMOSGtJ.COM. 


HOV 

AH, I 

}Sct (•altiae clock Pn 

HOV 

OL.e 

td • norMl tiao 

IRT 

IMI 

t Thru AT BIOS 

NDV 

AH,2AH 

;C«t date Pr) 

INT 

2:h 

t Thru OOS 

iCX>yaar, 0H*aonth, U*day 

MOV 

AX.CX 

tConvart year to 

HOV 

a.iee 

iC»ntu(y:yaac {oraat 

DIV 

CL 

lAH*vcac, AL>centucy 

SCHC 

All.AL 

iPli order 

MOV 

a.Az 

tPrepare tor converalon 

aux 

bcxzbcd 

tTtanafora CX.OX TO BO) 

MOV 

AH,S 

rSet realtime data rn 

IHT 

lAH 

1 Tbru AT BIOS 

lt£T 


iHaar return t« DOS 

fWlR CHDP 



1 ConvtrC 08(0.. OH k 

DL frOH Iwi t 

0 BCD repreaentat^on. 

eeiZBCB pitoc 

NEAR 


PUSH 

a 

(Save ta9later on atack 

NOV 

AX,DX 

iConvert DX flrat 

CALL 

HB_l 

tPerform flrat conversion 

HOV 

DX.AX 

iRatutn to OX 

POP 

AX 

iCet second arq from stack 

RB.ls 


ilPall thrul 

HOV 

CX.OAB 

iSat CH-a,a«A (tan) 

XCHC 

AB,Ca 

jSet AH«e, save high byte 




HOV 

a., 4 


SRL 

AL,a 

iConvert to BCD 

OR 

AL.AU 


xcnc 

AL,ca 

iSave 

XOR 

AH, AH 

(Sato numerator hi^h byte 

HOV 

CL, SAB 


DIV 

a 

{Divide by ten 


CUSTOM DESIGNED 
REPRINTS 


When your product or company is 
covered by this magazine, you can order 
custom designed reprints* for use in pro- 
motional mailings, sales kits, press releases 
and point-of- purchase displays. 

For more information on how you can 
take advantage of this wonderful promo- 
tional opportunity, call or write: 

Jennifer Locke — Reprints Manager, 
Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016 
212-503-5447. 

‘Minimum quantify —500 reprints 



350 Plus 1C 
High Performance 
Printed Circuit 
Board CAD 
for 

$ 975 . 00 !! 


All the features of Engineering Workstation CAD, on XT or AT Personal 

Computers-and at an affordable price! 

• 1 mil data base. 32" x 32' area, up to 30 layers & 250-350 IC's 

• Automatic and Interactive Placement aids. Including Dynamic Rubber- 
banding. Connection Length Measurement. Auto Part Swapping, and 
other aids 

• Interactive Routing on any grid from 1 mil upwards, i.e.. S. 10. IS. 20, 

25. 50. etc. Thru. Blind and Burled Vias ol Standard and Micro size. 

Filled tracks and pads at the CRT. Fine Line Design— 2 tracks between 
IC's. Track Segment thickening. Angles at 90. 45 and 1 degree. 

• Auto Routing (optional) • Auto Air Gap Checking 

• 2-D Documentation capability • TTL/CMOS Library included 

• Fun SMO and Analog Board design supported 

• Post Processing to matrii printer, wet ink plotter and Garber (optional) 

• Our many years ol practical board design and CAD experience have 
created the board designer's IDSAL systam-NOT a programmer's 
concept ol what the designer needs!! 

PADSPCB $975.00 

\ Difftrdat options aviiloble J 

Demo disk with manual $50.00 

» CAD Software, inc. * 

P.O. Box 1 142, Lillleion, MA 01460 (617) 486-9521 
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PRODUCTIVITY 


Genlech 


HARO DISKS & TAn BACKUP 


BENTECH STANDARD 



COMPOTEDS 


COMPAQ ALL MODELS 

SCALL 

IBM ALL MODELS 

SCALL 

ITT XTRA XP 

SCALL 

XTRA 2 OR 

SCALL 

NCR PC6/PCB 

SCALL 

NEC 


MliLTISPEEO LAPTOP 

$1379 

APC III 

SCALL 

POWERMATE 1 H202C 


20MB MULTISYNC. KEYBD 


POWERMATE II H501C 


40MB MULTYSYNC. KEYBD 


PANASONIC 


SR PARTNER lOMB 

S143C 

BUSINESS PARTNER 


FX-600-F1 

$769 

FX-eOO 20MB 

$1149 

SHARP PORTABLE 

SCALL 

TOSHIBA 


T1100« SUPERTWIST 

$1529 

T3100PLUS 

SCALL 

SPERRY IT 44MB EXPANDED 

$2895 

WYSE PC1400 

$1459 

8088. 640K 20M6 


PC2200-2U 

$1799 

80286 840K. 20MB 


ZENITH 


ZF-181-92 

SCALL 

ZF-IS910R 

SCALL 

ZF-248 

SCALL 


PRINTERS 


LASER PRINTERS 


NEWLEH PACKARD 


LASERJET II 

SI849 

OKIOATA LatertHie 6 

$1499 

QMS KISS 

$1750 

PS -600 

$4099 

QUADLASER 

SCALL 



DDT MAX/LETTER DUALITY 


HR-20/HR-35 


$359/769 

M1409/M1509 


$329/389 

Ml 709 



SCALL 

EPSON 




FX-B5 

$339 

FX-66e 

$359 

FX-286e 

$499 

LX -86 

$219 

LQ-800 

$499 

LQ-1000 

$699 

EX-800 

$429 

EX-1000 

$575 

FUilTSU 




0X2100/2200 


$365/450 

DL2400/DL2600C 

$839/1049 

NECI8 




P660 

$459 

P760 

$649 

P560XL 

$969 

P960XL 

SCALL 

3550 

$779 

CP6/7 

SCALL 

OKIDATA 




ML192 

$359 

ML193 

$535 

Ml 292 

$530 

ML 293 

$675 

PANASONIC 




KXP-10801 

$229 

KXP -10911 

$295 

KXP-3131 

$269 

KXP-1592 

$469 

TOSHIBA 




321 SL 


NEW 

SCALL 

351 P/S MODEL 2 


$999 

Al PS 2100 



$1199 




INTERHATIONAL INQ. WELCOME 

401 - 732-5518 


SEAGATE INTERNAL HARO DISKS 


ST225 (20MB) WO/ctr 

$359 

ST236 (30M6) WO/cIi 

$429 

ST2S1(40MB) tor AT 

$599 

ST4096 (80MB) tor AT 

$989 

40MB INT made toi ALLOY 

$399 

MAXTOR 1140 (120MB) 

$2599 

PRIAM BOMB lor AT 

$989 

130MB tor AT 

$2299 

MINISCRIBE 6085 TOMB 

$889 

MICROPOLIS BOMB 

$699 

IRWIN TAPE BACKUPS 


10M6 mt/ext 

$349/425 

20MB mt/ext 

$475/529 

40MB mt/ext 

$589/649 

ARCHIVE 60MB Tape 

$669 

EVEREX 60MB Tape 

$710 

PLUS HARDCARO 20 

$599 

CMS 20MB DRIVECARO 

$399 

inMB DRIVECARO 

$499 

PLOTTERS & DIGITIZERS 

HEWLETT PACKARD 


7440A COLORPRO 

$1019 

7475A 6 Peti Plotter 

$1479 

75SOA 6 Pen Plotter 

$3029 

7570A DRAFTPRO 

$4339 

7S80B Drafting Plonet 

$6399 

CALCOMP 

SCALL 

BTCO DIGITIZERS 


M07-1212 

$479 

DP5-2436L 

$2399 

DP5-3648 

$2999 



HOUSTON INSTRUMENTS 


DMP -41/42 


$2499 

DMP-51/52 


$3569 

DMP-51/52VP 


$4039 

0MP-5BA/56MP 


$4495/5349 

OMP-29 


$1750 

HITACHI 

HOG -0812 


$559 

H06-I111C 


$499 

HOG-1217 

12X17 

$1039 

HDG-1S1Se 


$1190 

lOLINE PLOTTER 

LP3700 


$3399 

LP37aOMP 


$3819 

KURTA ONE 200PPI 


$609 

SUMMA6RAPHICS 

SUMMASKETCH 

12X12 $429 

MM1812 

12X16 

$699 

ROLAND 

oxY-eeo/980 


$999/1259 

0XY-Be5/9<M) 


$1309/1739 


MONITORS X TERMINALS 

AMDEK 310A/410 

$139/169 

MITSUBISHI 


1409C C6A 

$319 

1410C EGA 

$439 

19" Models 

SCALL 

NEC MULTISYNC 

$559 

PBS MAX-12/ HX-12E 

$175/509 

SAMSUN6 OR TORCH 


GREEN/ AMBER m 

$99 

SONY 1302/1311 

$619/459 

THOMPSON EGA MONITOR 

SCALL 

WYSE 


WY-30/60 

$299/429 

WY-B5 

$489 

WY-530 

$179 

WY-TOO 

$749 

NETWORKING 


NOVELL 


ARCNET 86 Starter Kit 

$1789 

AflCNET 286 Starter Kit 

$2499 

CORVUS 6User Starter 

$949 

ETHFRNET 286 Starter 

$3519 

SOFTWARE 


ASHTON -TATE DBase III « 

$409 

FRAMEWORK)! 

$409 

COPY II PC 

$29 

MICROPRO Wordstar Piopak 

$239 

Wordilai 2000 

$259 

MULTIMATE 

$229 

SSI WordPerfect 4 1 

$225 

PFS Professional Series 

SCALL 


GENTECH SBC 


80386. 16MHZ, 1MB 


RAM exp to )6MB 


1 2MB DRIVE 

$2993 

GENTECH 286 


80286. 8MHZ, 1MB RAM 

1.2MB DRIVE 

$999 1 

GENTECH 286 10 


80286.10 MHZ. 1MB RAM , 

1.2MB DRIVE 

$1049 ' 

GENTECH TURBO 


8088. 640K.1DR 

S495 



VIDEO BOARDS 


HERCULES GRAPHICS PLUS 

$189 

HERO. GRAPHIC COMPATIBLE 

$79 

NSIEPIC EGA 

$245 

SMART EGA 

$289 

NEC GB-1 VIDEO 

$389 

PARADISE 


AUTOSWITCH 350/480 

SCALL 

EBA made for PARADISE 

$240 

QUADRAM 


QUADEGA/PROSYNC 

$309/379 

TECMAR EGA MASTER 

$289 

EGA(640X480) made 


lor VEGA 

$225 

VERTICOM 


H-16E/M-16 

SCALL 

ATO ZUCKER COLOR CARO 

$99 

MULTIFUNCTION CARD 


AST SIX PACK PLUS 

$159 

OCA IRMA 

$729 

INTEL A80VE BOARD 

SCALL 

AT MULTIF UP TO 3MB 

$145 

ORCHID TURBO EGA 

$629 

TKESYS 6PAK 

$75 

ATD ZUCKER MEM 60 

$79 

MODEMS 


EVERCOM 1200/2400 

$109/209 

HAYES 1200/1200B 

SCALL 

SAMSUNG 


1200 EXT W/SOFTWARE 

$129 

1200 INT W/SOFTWARE 

$99 

U.S. ROBOTICS 


1200/2400 DIRECT 

$109/199 

MEMORY UP6RADCS 1-9 

10* 

64KSet $10 

$9 

126K Set $49 

$45 

256K Set $30 

$28 

8087-3 $119 

$109 

8067-2 $159 

$149 

80287 $189 

$179 

1 ACCESSORIES 


SURGE PROTECTORS 


ONOUARD 6 outlet 

$22 

CURTIS Diemond/Ruby 

$33/57 

NETWORK Wiretree/Plus 

$39/55 

KENSIN6T0N Masterpiece 

$95 

COMPUTER ACCESSORIES 

SCALL 

OATASHIELO $65/3100 

$59/69 


EMERGENCY POWER SYSTEMS 

OATASHIELO TURBO 350 $509 

SOLA Mini SPS -400 $599 

TRIPPELITEBC-4S0-FC $419 

2-Way/3-W8y Switchbox $49/80 


DISKS 3.9 

OSDO 

5.26 ' DSOO 

DSHD 

3M 

$29 00 

$1300 

$29 00 

MAXELL 

25 IK) 

1100 

25 00 

80L0STAR 

1900 

900 

1700 

SKC 

1900 

900 

17 00 

BULK 


0 65 


DC1000 

1700 



DC2000 

77 m 



0C600A 

2900 




CUSTOMER SERVICE 


1 401 - 732-5556 


ORDERS ONLY 


800 - 843-4302 

217 Broadway. Suita 819. NY. NY 10007 
VISA. MC Accepted COD add 24e Corporate 
PO add 3W. MmiRium PO $500 Prices 
subiect to chanpe Return authorization 
required for defective merchandise All 
relumed non-defective merchandise subject 
to 20% reslockinp charge 
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■ USER-TO-USER 


backed-up real-lime clock (RTC). 

The complete procedure is as follows. 
First, create a bootable diskette by using 
the FORMAT command with the /S op- 
tion. Onto this diskette, copy the SETUP 
program used by your machine and the 
CMOSPUT.COM program you created, j 
(Later, if the BIOS detects that the data in | 
the CMOS is not reliable, it will only boot 
from the A; drive and refuse to access the 
hard disk at all. So this process will create 
the proper bootable diskette . ) 

Run CMOSGET to save the CMOS 
memory in a file on the diskette, with the 
command | 

CMOSGET > A: CMOS. DAT 

Change the battery. Boot the computer 
from the floppy and ignore the error mes- 
sages. Set the date and time with the DOS 
TIME and DATE commands. Run 
CMOSPUT to load the CMOS memory | 
with the command 

CMOSPUT < CM0S.DAT 

Now, remove the diskette and reboot the 
computer. If everything works, you should 
get no errors and the correct time and date. 
(If there is a problem, you can reboot using 
the diskette and tun the SETUP program.) 

As an added feature, this procedure can 

be tun at any time to update the time and 
date in the RTC without resorting to the 
SETUP program. 

Robert Lewis Hummel 
Redondo Beach, California 

It was smart of IBM to allow software sys- 
tem configuration, but irresponsible to 
force users to reconfigure their system ev- 
ery time they changed the battery. The 
SETUP program is on a disk that many us- 
ers probably can't find (AT Diagnostics). 
And the program is annoyingly slow and 
clunky. Worse, who remembers such de- 
tails as the type of drive he's using? Mr, 
Hummel's two programs make the process 
painless. 


SHARE YOUR DISCOVERIES 

Tell fellow users about your latest discov- 
I ety through User-to-User, and we’ll pay 
you between $50 and $300. plus an extra 
$25 if you submit it on a disk. If you send a 
1 disk, please include a printout to ensure 
against damage. Mail your contributions 
to User-to-User. PC Magazine, One Park 
I Avenue, New York. NY 10016. ilffi 















Value Line’s new software: 

For the 
complete 
investor. 

Don V let un-integrated 
investment software 
break you up. Try 
VALUE/SCREEN Plus. 

It seamlessly joins toother 
the three critical 
investment management 
functions. 


Simply awesome. 

-T.JM. 

Amazingly complete. 

-B.A.L. 

A quantum leap forward. 

—JA.H.Jr. 

A valuable, easy-to-use, 
foolproof tool. —C.R.R. 

Well done and very 
useful. — R.S.E. 


Locus 1-2-3. .Symphony, and 
Mulciplan arc amon;' the popular 
spreadsheets to which 
VALUE/SCREEN /^///jcan 
be linked. 




Stock Selection 

You specify the criteria your stocks should 
meet. You push a button. VALUE/SCREEN 
Plus instantly screens its entire database and 
provides full reports on all the stocks that 
meet your criteria, however demanding. 


Portfolio Management 


You enter stock ownership information 
and combine it with Value Line’s invest- 
ment data and projections. You push a button. 
VALUE/SCREEN Plus stores the portfolios and 
gives you formatted or customized reports up to 
an amazing 230 columns wide. 


Spreadsheet Files 


Imms I-Z-J and Symphony art rtfjattrtd 
tradmarks Lofm Development Corp. .Multiplan is a npsttred trademark of Mienuoft, Ine. 
VAtXlftJSCREEN is a registered trademark of \'alut Une. Inc. 



You select the stocks and data you want to 
analyze in your spreadsheet software, such as 
Lotus 1-2-3, Symphony or Multiplan. You push 
a button. VALUE/SCREEN Plus instantly puts 
it in the popular DIF spreadsheet data format. 

$39 Trial 

If you act right now we’ll send you the complete 
software package — which regularly sells for $95 — 
for only $39. What’s more, we’ll include Z monthly 
data disks worth $29 each, absolutely free. And 
there are no timesharing charges, since up-to- 
date data is mailed to you regularly on disk. 


□ I have an IBM compatible, 2S6K. and vrnnt to take the $39 
two*month trial. 

□ Please send information on the □ Apple II □ Macintosh 
version 

□ My check for $39 is enclosed (NY residents, add sales tax) 

□ Please bill my (circle one) 

Visa MasterCard American Express 

Account # Exp. Date 

Signature - 

J Name 


Address. 


City, State. Zip 


Purchase is non-tafundable and non-assignabla. 

800-654-0508\f 

Value Une Software 
711 Third Avenue. NY 10017 

Dept. 61GB09 
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A diousand ways to 
draw applause. 


Even at your most eloquent,^ 
when you’re at the podium,^ 
it doesn’t hurt to have 
the help of the dazzling 
Miaosoft* Chart 2.0. 

Until you’ve worked with Chart, you won’t 
imagine the talents that lurk within your PC. 
And how easily you can unlock them to 

create the kaleidoscope of 
full blown, full color 
graphics only Chart 
can produce. 

Only Chart gives 
_ you the freedom to do 

all the custom work you want. Because it 
gives you all the tools you need to persuade 
your audience and illustrate your point. 

Things like line, bar, area, pie, column, 
high-low and scatter charts. (Up to 16 to 
a page.) 

Choose from 177 colors. Create legends. 
Do overlays. Add text anywhere, in 
coundess type styles. Move, size, shift. 

The works. 

Chart only gets better. 

Because only Chart 2.0 
links direcdy with 




Chan rwu on IBM* PC* and compatifates. And supports 
IBM EGA ani other graphic catda. a* well a* the lami turpui 
devices from Polaroid. Hewlen Packaid. IBM and others 



Lotus® 1-2'! 

As well as 

Miaosoft Multiplanf So when the numbers 
change, the charts change. Automatically. It 
works wonders with VisiCalcf dBASE Illf 
R:BASE 5000* and lots of others. 

Choose the presentation style that’s 
custom-tailored to your audience. Get re- 
markable 35mm slides. Or create overheads. 
Or crank out winning reports with all leading 
printers, laser printers and color plotters. 

Check out new Miaosoft Chart. You’ll get 
boardroom quality graphics, every time. 
Without the intramural, 11th hour anxieties. 
And without the career-threatening bills. 
So next time, before you get 
your hands on the podium, first 
get your hands on Chart. 

Microsoft®Chart 

The Hi^Iferformance Software. 


For the name of your nearot Microaoft dealer or 
(o upgrade to Chart 2.0, call (800) 426^400. 

In Whahington State and Alaaka, (206) 882*8088. 
In Canada, caU (416) 673*7638. 

Mktoaofr and Multiplan are teg at eied trademark* of 
Mkroaofr Corporation. Loni* and 1*2-3 are rcgl<tered 
irademarb of Loni* Developmem Corporation. ViaiCalc 
a a registered trademark of ViiiCorp. dBASE III It a 
tradenurk of Aahmivlaie. R:6ASE SOOO it a regatcred 
trademark of Mkrorim. IBM it a reg it ier ed trademark 
of International Butmet* Machine* Corporation. 
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■ CHARLES PETZOLD 


PC TUTOR 

Accessing 64 palene colors with an EGA and Enhanced Color Display; discovering how 8-, 

1 6-, and 32-bit chips address memory; and aiding color and monochrome board coexistence. 



100 DCPINT A-Z 

110 CLS 

115 COLOR 1 

120 FOR ROW > 5 TO 20 

130 LOCATE ROW, 5 

140 PRINT STRING$(70,219) 

150 NEXT ROW 
155 COLOR 7 
160 WHILE (1) 

170 FOR PALCOLOR e 0 TO 63 
180 PALETTE 1, PALCOLOR 

190 LOCATE 2,10 

200 PRINT "Color value";PALCOLOR; "or octal ";OCT$(PALCOLOR) ; " " 

205 WHILE (LEN(1NKEY$) - 0) : WEND 

210 NEXT PALCOLOR 
220 WEND 


Figure 1 : PAl.TEST.BAS. o fost ami simple ! 6-line profiram. allows yau to pafte thrtm^h the 64 
po.s.sihle EGA colors when nsiiift an EGA btHinl ami an Enhanceil Color Display. This little routine 
runs under BASIC A 3.2 or QuickBASIC 2.0. 


I 64 COLORS IN BASIC 
Tvc recently been using QuickBASIC 2.0 
with my PC, which has an Enhanced 
Graphics Adapter (EGA) board. Accord- 
ing to the QuickBASIC dtKumcntation. I 
should be able to select 1 6 colors frt)m a to- 
tal of 64 when using SCREEN 9. I have 
found no reference to how it is possible to 
access any of the other 48 colors. How can 
I do this? 

Nathan Janco 
Tul.sa. Oklahoma 

W/uityou w ant is the PALE'CTE siatcmcnt. 
The PALETTE siaiemeni allows you to 
map any oj the normal 16 attribute codes 
into any of the 64 colors that are available 
i on the EGA when attached to an Enhanced 
' Color Display (or compatible) and run- 
ninfi in a video nunle that uses 350 .scan 
I lines. (The 64 colors are not available on 
1 the older Color Display, or when usin^ 

I video modes that use 200 .scan lines. ) 

' The PALTEST.BAS program shown in 
Figure I runs under both BASIC A 3.2 and 
QuickBASIC 2.0. It f/rau.v a large bltK'k 
using attribute cmle I (normally blue), 
maps that into /xtleite color 0 (black), and 
waits for you to press a key. Pressing any 
key increments the palette color, so you 
can step through the 64 possible palette 
colors. Ctrl-Break e.xits. If you run this 
program under BASICA 3.2, you'll want 
to execute CLS and PALETTE statements 
after you exit the program to return things 
to normal. 

If many of the colors seem to look indis- 
tinguishable when you run PALTEST. you 
may want to adjust the brightness and con- 


trast of your monitor. The colors look most 
distinct at a brightne.ss level higher than 
what you'll prolxibly Jind comfortable for 
normal work. 

You'll notice that this program does not 
change the video mode and Just u.ses the 
default SCREEN 0. The tables on pages 
385 and 448^9 of the QuickBASIC 2.0 
manual are .somewhat inaccurate. If your 
EGA is attached to an Enhanced Color 
Display, you can u.se the 64 colors with ei- 
ther SCREEN 0 or SCREEN 9. In the other 
color modes (SCREEN I . SCREEN 2, 
SCREEN 7, and SCREEN 8), you can map 
any of the available attributes to any of 16 
palette colors. For instance, in SCREEN 2 
( normally 640 by 200 black and white ) you 
can set the background and foreground 
colors to any of 16 colors. 

It's u.sually not possible to display more 
than 16 colors at once. This is rather frus- 
trating if you're trying to compare the col- 


ors. However, you may want to try out the 
EGAPALET.COM program from my Pro- 
gramming! Utilities column on the EGA 
( ' 'E.xploring the EGA , Part I." PC Maga- 
zine. Volume 5 Number 14). It’s a .small 
program that u.ses .some insane as.sembly 
language code to actually .show all 64 col- 
ors on the display at once. The technique 
would not be suitable for normal pro- 
grams. 


MICROPROCESSOR AODRi:SSING 
I have a question about the maximum 
amount of memory a computer can access. 
I know that computers based on the Intel 
8080 and Zilog Z-80 chips can access 64K 
bytes. The fact that these are 8-bit micro- 
processors but can acce.ss 65,536 (2 to the 
16th power) bytes leads me to believe that 
a micropr(x:es.sor can use double the num- 
ber of data bits foraddrcs.sing. 

Based on this, it seems to me that a 16- 
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PROnCT 
YOUR COPIES 
OF PC 
MAGAZINE 


Make your collection of PC Magazine 
0 handsome addition to your orFice or 
home— one/ protect and organize your 
copies for easy reference! 

PC Magazine Binders and Coses ore 
mode of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dotes and volume numbers. 


FOR FAST SERVICE CAU 
10U-FREE 1-800-972-5858 


MAGAZINE BINDERS 


Hold your 
issues on 
individual 
snap-on 
rods.S9.95 
eoch;3for 
$27.95; 6 for $52.95. 



OPEN 
BACK 
CASES 

Store your copies for 
individuol reference. $795 
eoch; 3 for $21.95; 6 for $39.95, 


PC MAGAZINE 


499 Eosi Erie Avenue • PhilotWphia, PA 19134 

Pleose send □ Binders □ Owes Quontity 

Poyment endoied $ * Add $1 per cose/ 

binder for postoge & hondling. (Outside USA, odd $2.50 
per cose/binder ordered, US currency only.) 

Chorgemy: 

□ Amex VisQ □ MC (Mmimum order $15.) 


G»rdNo._ 


_Exp. 0Qte_ 


Mr./Mrs7Ms._ 

Address 

Gty 


FImm Fnnt hJNont 


Ns to toa NMobfr Flnw 


Sfate_ 

' PA rewdenh odd 6SS toWt toi . 


-2p_ 


PRODUCTIVITY 


bit microprocessor like the Intel 8088 or 
80286 can use 32 bits of memory for ad- 
dressing 4 gigabytes, and a 32-bit chip like 
the Motorola 68000 or Intel 80386 can use 
64 bits for addressing 2^ bytes of memo- 
ry. But this is not so. Why do I never see 
numbers this high? 

Henry H. Hartley 

Juneau. Alaska 

Every microprocessor has a particular 
register size used for storing data within 
the chip. This register size is 8 bits (a byte) 
for the 8080 and Z-80: 16 bits (commonly 
called a word) for the 8088, 8086, and 
80286: and 32 bits (commonly called a 
long word or double word) for the 80386. 
Often the chips can divide these larger reg- 
isters into several smaller registers as 
well. 

The microprocessor must include an 
“arithmetic logic unit" to perform arith- 
metic and logical operations on this data. 
It must be able to do such things as addi- 
tion and subtraction, logical ANDs and 
ORs, bit shifts, and negation. For speed, 
the arithmetic logic unit must be able to 
operate on the whole register at once. 

The microprocessor must also generate 
an address for accessing data from memo- 
ry. Often the microprocessor must perform 
arithmetic operations on the address. For 
instance, when accessing machine code 
instructions from memory for e.xecution. 
the micropr(Kessor must be able to incre- 
ment the address to the next instruction. 
When the microproces.sor calculates an ef- 
fective address for accessing data from 
memory, it must often add .several regis- 
ters together. 

It is most convenient if the microproces- 
sor uses the same arithmetic logic unit for 
operating on both data and addresses. 
This implies that it is easiest to design a mi- 
croprocessor that uses exactly the same 
number of data bits and address bits. not. 
as you suggest, twice as many bits for ad- 
dress as for data . 

The old 8-bit 8080 microprocessor chip 
would have been a simpler chip if it used 
only 8 bits for addressing. But that would 
have addressed only 256 bytes (2 to the 8th 
power). Instead, the 8080 sticks 2 bytes to- 
gether to form an address. If you take a 
close look at the 8080 instruction set, 
you'll find that the chip does not do any 


arithmetic manipulation on the address 
when accessing data in memory. The ad- 
dress has to be in registers BC. DE, HL, or 
immediately following the instruction. The 
8080 has minimal 16-bit arithmetic capa- 
bilities. Zilog engineers were able to build 
upon Z-80 architecture by adding some 
16-bit operations. They even added an in- 
dexed address, where the address is the 
sum of the 16-bit IX or lY registers and an 
8-bit number. 

Now we come to the Intel 8086 and 
8088 chips, and things get more complex. 
Both these microprocessors are internally 
16-bit chips. (Externally, the 8088 used in 
the PC and XT accesses memory in bytes.) 
All the instructions use either 8 bits or 16 
bits, although there is some use of 32 bits 
(two registers together) for multiply and 
divide. 

The easiest addressing space for these 
microprocessors would have been 64K 
(2^^). But following the 8080, that would 
have been disappointing. So instead, these 
chips calculate a physical address by add- 
ing a 16-bit offset register to a 16-bit seg- 
ment register that has been shifted Ifft 4 
bits. The result is a 20-bit address for ac- 
cessing I megabyte. That’s what the PC 
and XT can do. But the chip is really only 
working with 16 bits for both data and the 
address. Aside from generating the 20-bit 
address, it does not really do any 20-bit 
calculations. 

With the 80286. things get even more 
complex. In real mode, the 80286 works 
the same as the 8086 and 8088 . Inprotect- 
ed mode, however, the segment registers 
are “selectors" for accessing a 24-bit 
“base address" from memory. The chip 
then adds this to the 16-bit offset address. 
This gives a 24-bit address that can access 
16 megabytes of memory. This is the 
amount of physical memory the 80286 will 
address with the new verdon of DOS ex- 
pected from Microsoft later this year. (The 
new version of DOS is also expected to 
support virtual memory, but that's a whole 
other topic.) 

The 80386 is a full-fledged 32-bit mi- 
croprocessor. It .Uores data in 32-bit regis- 
ters, and it can do full 32-bit arithmetic. It 
uses a 32-bit address that can directly ac- 
cess 4 gigabytes (4 billion bytes) of memo- 
ry. Like the 80286 in protected mode, the 
80386 uses a selector to reference a base 
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MULTITECH 900 ACCEL 

FULLY IBM AT COMPATIBLE 


FEATURES 

• 6 MHz/10 MHz Operation 

• 512K RAM Expandable to 1MB 

• Also runs Xenix. Unix. Pick. 
Autocad and Network Systems 

• Systems are fully tested and 
burned in for 48 hours 

• 80286 Microprocessor 

• MS OOS a2 and BASIC 

• 1.2MB floppy disk drive 

• Hard disk and floppy disk 
controller 

• AT style keyboard 

• Battery backup clock/calendar 

• ROM BIOS 

• Complete documentation 


• Nationwide one-year limited 
warranty serviced by TRW 

• OPTIONS 

• EGA monitor & EGA card $659 

• Softwhite monitor & card* *$219 

• 360K floppy $ 99 

• 30MB/40MB hard disk/$549/$649 

• Multifunction 0-1.5MB eems $219 
CHIPS 

• 64K/256K RAM Set $10/30 

• 8087-2 POXT 6MHz* * * * * *$159 

• 80287-8 AT 8MHz** $299 

• 80287-10 AT/IOMHz $366 


PERSONAL SYSTEM/2 MODEL SO 16MHZ 80366 $3669 

Product 

Blitzes 



PCAM 8 MHZ TURBO SYSTEM 

• Fully IBM compatible • One 360K floppy • 20M8 hard disk • 8088. 6 MHz CTU • 4.77/8 MHz 
selectable • 640K memory • 150 watt power supply • AT style keyboard • MS OOS 32 • FCC 
class *'B" approved • One year warranty 


Hardware 

Computors 

IBM 

XT 2S6K 1 DR *$1050 
AT 2S6K 1 DR *$2395 

COMPAQ 

Detkpro 286 

12MHz $2395 

Deskpro 386 
40 MB. 16MHz *$4900 
70 MB. 16MHz *$5700 
130MB. 16MHz *$7475 
Portabfe 2S6K *$1644 
Portabt9 III 
Mod«/ 20 MX *$4400 
Mode/ 40 MX *$4950 

Laiffbp 

CoiwputT 

NEC 

Mump—d **$1495 
TOSHIBA 

T 1100+ $1495 

T 3100 $2880 

External 5'4”**‘$399 

Floppy Driws 

FUJITSU 360K** $79 
TEAC 

5SBV 360K $99 

1.2 MB $129 

TOSHIBA 
ND040 360K ****$99 
as- 720K $129 

HanI Disk 
Privas 

SEAGATE 

20MB $7225 KIT $359 
30MB $7236 KIT $399 
40MB $7251 KIT $649 
30MB $74038 **$549 
40MB $74051 **$649 


BOMB $74096 **$999 

+ Fomw S olh w i 

MIHISCRIBE 

40MB 28MLS (XT) 

* $611 

72MB 28MLS (/IT) 

* $990 

TOSHIBA 

MK 43 92MB (XT) 

ZSMSfeortnMr ••••• $'|292 

MK 56 130MB (XT) 

2S4Startr*if 1^350 

RU. COMbr maw dM 1 M InM iMgtr 

QoMea Bow •***••$99 

VRuM Oaue. * FornatSonam 

FUJITSU 

M224$(An ****$2090 
^MB^U 

T^PQ Backup 

ALLOY 

20/2SMB F«rPCQn««r$3S9 
40MB Far PCrXT or XT *$499 
60MB fvKmva ext $719 

EVEREX 

20MB 

INT/E}a**$549/$869 

”hT/EXT**$749/$849 

Qraphics 
Board 

HERCULES 

Graphical ***$179 
CLONE Hercu/et $94 
EVEREX Edge $239 
STBC/ietifMfH7$199 

EQA Qraphics 
Card 

ATI 

EGA WONDER $259 

EGA. OM. MBA. HERCULES IS Ca. 
en TIL. RGB. EGA meMor 

NEC 

GB-1* $359 


Monochroma 
Monitor 

SAMSUNG 

SM12SSA TTL * $79 

MULTITECH 
14' RMfsiWa BK/w $149 

AMDEK 

410A m ca **** $165 

Color Monitor 

CTX 

14- RGB $269 

B40 1 200 nan* t» MumcD) 

EQA Monitor 

NEC Mulilaync $559 

MaaMchteM. 800 z sao WonWHU 
•ipuireaMy Oacacn 3i 

m^ATI Wonder* $799 
^ NEC GB-1** S899 
•Ml \^ga Deluxe $849 
SONY Mu/t/scan$599 

AuKaMcMMtflOOisaQOaiPacn 2B 

Plotter 

HEWLETT 

PACKARD 

7475A $1599 

7550 $3329 

HOUSTON 

INSTRUMENTS 

DMP 40 $889 

DMP 42 $2539 

DMP 52 $3847 

Full Scroon 
Monitor 

MICRO DISPLAY 

Genlue 402 * $1295 

BW’xll*. TOBHOOIPMIL 
iMh corUor 

PRINCETON 

LM300 $1049 

tamR oapie. iw* i ti*. t200 z 
1804 pewi ■« nmtftr 

WYSE 

700/280X800 ••••• $769 


Printer 
Pot Matrix 

NEC 24 WIRE 
P9XL 400 cn ** $1265 
P7 216 CPS •••••• $651 

P6 216 CPS *••••• $461 

CITIZEN 

120D 160 (PS* **$189 

TOSHIBA 24 WIRE 
P321 $459 

80 eaV2«r72 CPS 

P341 *** $573 

132 c«t/2W72CPS 

351C Model 2 $1077 

132 csV3(»10an32 CPS 

P351 *•*••$949 

132 eov30»2$OnOOCPS 


PANASONIC 

1080/ 120CPS **$217 
10911 160CP$**$281 
1592 180/36CPS $439 
1092/ 240CPS **$355 


EPSON 

FX 86E $429 

FX 286E $599 

EX 800 $499 

EX 1000 $699 


Printer— Laser 

HEWLETT 

PACKARD 

Laser Jet 

Series //•••••$1899 

Gnw )Ou 8 Pign per mm. 

TOSHIBA 

Page Laser II $2797 

12PlOMp*iinnuU aiMMAtpr^ 
dua M a ConpMMan 

OKIDATA 

Laterllne *****$1600 

dPiQMPrMhua 

QMS Kiss 

Laser Printer *$2495 

WXri J-liwr Soon) 

KENSINOTON 

Printer Stand $20 


Memory 
Exponolon 

MULTIFUNCTION 

P/SAVB/OZ $«9 

DISK I/O $89 

PISCL/6 4 FtoPW Canmar 

AST 

$/xpsc Premium 

(256K) $308 

$/xpsc+ (384K) $227 
Rampage PC * $234 

2 S 6 K 4 OoSMW 

Rampage AT **$445 

S 12 K * OtaMW 

EVEREX 

2 MB EMS *** $129 

Scanner 

PRINCETON 

LS-300 $1046 

OtadBp ■"MO* Semer aah OCR SoR- 
im U-4BI Aiowi )cii le OD (nm 
pwr ID PC tad. ar D pri a md 

Modem 

US ROBOTICS 

Direct 2400 /nt. $179 
Courier HST 
9600 Baud ****$699 
D/ract 1200 /n(.$109 
1200 Extemertn5 

M BMaw prawM tN moa aMACtd 
daa cdinnincam dans ti 6« «nid 
TIM modtms a« Aulg Anawr/4uM OW 
Md Haiw eompMIt 

EVEREX/ 

HALF CARD 

1200/xrwd.$<>ttwn*$99 
2400 //VrMihiDihw. $199 

Input Povicos 

Logic Mouse ***$99 

Bw 4 Pm 

Microsoft Mouse 

PanibruMi 8 

SAcmmaeuassr $109/119 


Mouse Systems 

PCMouse $109 

Bui 4 pc Pm 

Power Supply 

150 Itaft rX7) * $79 

Software 


BusIhms 

Softvraro 

Aldus Pegemeker 

dMk top puMsNng •444 $511 

Championship 

Football $25 

Carbon Copy * $110 
Cricket Graph* $129 
dBase 111+ ****399 
DOS 3.1/3.2 $69/79 
Dow Jones, Market 
Analyzer Plus $267 
Freelance + * $356 
Lotus 123 V 2 JI $305 
Mace wasit****** $59 
Managing Yaur 
Money******** $115 
Math Cad-Math Soft 

mgraM CAG WP Hqlwr OiWr pr»- 
grtmmnglM lb do mMMc cacuH- 

$199 

Microsoft LnrwigOOS 

$33 

Microsoft wtodoM $59 
Norton uawn **** $59 
Paradox, Ansa $442 
Prodaaign II 2 i $173 
Ventura Pub. $5.69 
WordPerfect 4^ $217 
Word SUr 
Professional * $251 

NetWork 
Software 

dBase III uw — $629 
PFS Professional 
Network *** $299 
WordPerfect lan $335 


iDpcAmerican 


1-S00-654.5365 


l^h Support 


.« JUIrSI'iSi 1714)754-1154 


farma: CMdfS shipped sam day on aN 
stoded producii VW accapi Visa. Master- 
Can}. 34b ertra on Amex. tvire transters. 
quUfted PO's and CO O.'s. AR products 
guaranteml to be tht latest versMn auniabte 
Oniy factory sealed and tu8y MwrarMed pro- 
ducts stodad. PC American extends a war 


kmited manufacturer's warranty to be free 
from defects iri mXBrtah are} iiiorkrTrarishXL 
on at pnxlucts. eccepi for drives who's 
warranty is 90 days. Relumed items must 
be ship^ prepaid and insured, and must 
bear a (MRA) number on the shippinQ labef 
Prices are subied to chanpe. 
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address that it adds to an offset address, 
hut the hose address and offset address are 
both 32 bits. The only time the 80386 uses 
64 bits is when doing double-word multi- 
plies and divides . 


So, finally, with the 80386 we have an 
Intel microprtK'essor that uses the same 
number of bits for both data and address- 
es. It also helps that the data size and ad- 
dress size are both comfortably large. 


USING TWO DISPIAYS 

I have both a monochrome and a color dis- 
play attached to my PC. The system boots 
on the monochrome display. However. I 
have not been able to get both monitors to 
display text information simultaneously. 
Moreover, many of my graphics programs 
will not work when the monochrome 
board is installed. Some graphics pro- 
grams that boot from their own diskettes 
work, but most others do not. How can I 
use the color display without removing the 
monochrome board? Is there an external 
switch or a resident program I can use? 

William A. Parker 

Manchester, New Hampshire 

Two video adapter boards — a Color/ 
Graphics (or Enhanced Graphics) and an 
IBM MomK'hrome (or compatible) Adapt- 
er — can coe.xist quite well on PCs. If the 
color IxKird is a Color/Graphics Adapter, 
the .sy.stem bixird switches must be set for a 
monochrome, on which the system will 
boot. If the color board is an EGA . you can 
.set the EGA switches so the .system btwts 
on either the color or monochrome. 

You cannot use the two displays simul- 
taneously to display the .same program 
output, hut you can very' easily .switch be- 
tween the displays. It’s not an e.xternal 
s-witch. It’s not a patch to COMMAND 
.COM. It’s not something you have to do 
in DEBUG. It’s not a resident program. 
It’s a fully-documented DOS command 
called MODE. To switch to the color from 
the monochrome, execute 

MODE CO80 

Now you .should he able to run all your 
graphics programs without problems. To 
switch hack to the monochrome, execute 

MODE MONO 

Some programs — most notably Lotus's 
1-2-3— cwi he installed to use both dis- 
plays: 1-2-3 will display worksheets on the 
monochrome and graphs on the color 
monitor. Many programmers u.se a second 
display for debugging. Microsoft’s recent 
CodeView debugger, for instance, lets a 
program run on the current display and 
shows the CodeView screen on the other 
di. splay. 

However, most programs that use 
graphics require that the program be exe- 


mCilHK 



Now there is a software solution that 
handles copying files between wur 
PC and Lap-Top -SIMPLY. No clumsy 
setups, no long strings of commands, no 
modems, no external drives to buy. Just 
connect the serial ports, run Direc-Link on both 
machines, select the files to be copied, and go! 

First, Direc-Link'displays a complete tree diagram of 
the directories of each PC. Point to a directory and tag the files you want to send, 
then select where you want to send them - hard disk or floppy. You can tag any 
number of files from a directory - using a variety of tagging commands. The 

received files are faithful COPIES, 
including the original creation date and 
time, without the extra characters some 
modem programs add! 

YourFiLES are copied fast, over 
10,000 characters per/sec (1 1 5,200 baud), 
and you can control the whole process from 
either keyboard. Direc-Link requires a mini- 
mum of keystrokes - simply point and 
shoot. If you have files that you send back 
and forth regularly, you can store the entire sequence in command files that 
execute with a single keystroke. The program comes with both S'/a" and SV," disks 
so you can install Direc-Link on your PC, your 
laptop, your portable, or any PC compatible. 

Now TOu're rea^ to copy any number of files 
between PC’s and lap-tops! You can 
customize Direc-Link for color or monochrome 
displays, and change the communications 
parameters. Cable wiring diagrams are included 
and you can order cables directly from us. The 
Direc-Link program only costs $59.50* and the 
Cable Set costs just $32.50'. Add $5.00 for 
shipping and handling. 

gggnnn _ *^0^ copy protected! 

MHHHJ To order call 213-377-1640 

^ Company (est. 1967) 

Dealer InqMinee kivlled 

4 Santa Bella Road, Rolling Hills Estates, CA 90274 'California residents add sales tax 

Syetem Raqmremontsr IBM PC. XT. AT. or compailble, aerial port. DOS 2.0 or later and 60 eotumn diapiay Reqwrea leea dian 64K RAM 
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UXaTECH 
C7 MOUSE 

$99 




Our Plus Software also includes our Microsoft- 
compatible drivere, and CLICK which sets the 
mouse automatically (or any application. 


bxus and l-JO »rp in>Jcmaria erf Li>tiu Otrvelopmcni Corp. Ccttcnc 
CAl>nn4i iradrmackofOcnenc Sirfn*«e. lac. PC RiinibnMh ua 
mcislcred iradenuri <4 ZSoli Corp. 


\/T?Q*9 I want theopto-mechanical 
I HrfO; LOGITECH Mouse! 

□ LOGITECH C7 Mouse w/Drivers S99 

□ LOGITECH C7 Mouse 

w/Plus Software SII9 

□ UXilTECH BUSMou.se 

w/Plus Software and LogiPaini $149 
Additional Software 

(with C7 and Plus or Bu.sMou.se and Plus.) 

□ LOGIPAINT $149 

□ LOGICADD $189 

□ L0G1PAINT-&-DRAW $219 

Add $6..S0 for -diippinti and handlinK. Calif, resklenls 
add applicable sales tux. Prices valid in U.S. only. 

Total Enclosed S 


.lO-Day Money-Back Ouaranlec/.t-Year Warranty 

To place a credit card order call our 
special toll-free number: 

800 - 231-7717 

Call toll-free in California: 

800 - 552-8885 

□ VISA O MasterCard □ Check Enclosed 


Zip I’lu.nL- 

DEALER INQUIRIES WELCOME 

a LOGITECH 

LOGITECH. Inc. 

805 Veterans Blvd. RedwotxJ City, C A 94063 
Tel; 415-365-9852 
In fUiropr: 

LOGITECH SA. Switzerland 
Tel; 4l-2l-87%56 •Telex 458 217 Tech Ch 


In Italy: 

Tel: 41-2 1-87%56 


"...To sum up my feelings about this mouse 
and menu generating system: this is the one 
/ want." Phil WLswell 

PC Magazine. Jan 27, I9H7 


At LOGITECH we've .spent years perfecting 
our high-quality mouse hardware and software. 
And every LOGITECH Mouse reflects the engi- 
neering we’ve devoted to it. 

MAXIMUM C OMPATIBILITY 

The programmable LOGITECH Mouse 
works with virtually ALL hardware and application 
software. 

BEST MOUSE TECHNOLOGY 

Theopto-mcchanical LCK3ITECH Mouse 
offers the best of ail worlds. Mechanical tracking 
(a ball) and optical dectxJing (precise, reliable 
optical encoders). Every major computer manufac- 
turer. including Apple. IBM and DEC, has chtisen 
opto-mechanical mouse technology. LOGITECH 
offers the only opto-mechanical mouse on the 
retail market. 

BEST MOUSE FOR GRAPHICS & CAD 
High (200 dot per inch) re.solution. precise 
tracking, and a .Vbutton design are essential for 
graphics and CAD. 

BEST MOUSE FOR DF.SKTOP 
PUBLISHING 

Ergonomic styling is a must for all mou.se- 
intensive desktop publishing applications. High 
resolution is cs.sential for high-resolution screens. 
BEST MOUSE FOR SPREADSHEETS & 
WORD PROCF^SSING 

The smooth-tracking LOGITECH mouse is a 
productivity tool fiir all types of data entry and 
editing. We've even created a special mouse inter- 
face for 1-2-3 which makes 1-2-3 u-sers up to 30% 
more productive! 

BEST MOUSE SOFTWARE 


BEST DEALS 

We offer either our C7 or Bus mouse, with PIu.s 
software, packaged with some of the most exciting 
applications on the market, at very exciting prices. 
LOGIPAINT Special Offer! $149 

The LOGITECH Mouse with PC Paintbrush 
is the most advanced paint set available for the 
PC. It offers 11 type fonts. a pallet of 16 colors, 
and the ability to impt)n and embellish files 
from other applications. 

LOGICADD SI89 

The LCXjITECH Mouse packaged with 
Generic CADD and Dt»t Plot turns your PC 
into a complete CADD workstation. Generic 
CADD offers the features and performance 
of high priced CADD at an unbelievably low 
price. [X)iPloi is the add on utility that enables 
you to pnxJuce crisp, high resolution drawings 
from your dot matrix printer. 
LOGIPAINT-&-DRAW $219 

The LOGITECH Mouse packaged with 
LOGIPAINT and LOGICADD. Together they 
arc the complete graphics toolkit for com- 
bining freehand and technical drawings. 
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.OGITECH BUS MOUSE 
$149 with lx>giPaint 
100% Microsoft Bus Mouse Compatible! 

It has all the features of the LOGITECH 
C7 MOUSE, plus it leaves the serial port 
on your computer free for other peripherals. 
It comes standard with our-top-of-the-line 
Plus Software and 
LogiPaint. 


'‘Lx>gitech’s Plus Package adds an excellent 
menu builder (with useful examplesl. a fast 
windowing text editor, and an outstanding 
Lotus I-2-3 interface!' Ezra Shapiro 
Byte 
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SELECT: Automenu 


It’s tlie Indojitry standard for 
a menu systam. 

There's no easier, taster or more 
tlexlhle menu system available for 
your PC than Automenu ^ from Magee 
Enterprises. No wonder so many 
organizations are selecting it as their 
standard menu &clllty. 

Automenu is written In assembler, 
so you or the users you support can 
move instantly from one application to 
another without using DOS commands. 

Automenu "* is more comprehensive 
than any other menu system — you can 
set up as many menus, with as many 


features and options, as you want. It’s 
powerful too, with such fitcUltles as 
automatic execution of commands and 
routines at preset times. 

All of this at a very affordable $50 for 
a complete registered copy or $10 for a 
shareware starter kit. Call or 
write to place your order now. 
Aiitoinenn"'-tlie first menu 
system and still the best. 




MAGEE ENTERPRISES 

6577 Peachtree Industrial Boulevard 
Norcross, Georgia 30092*3796 USA 
404-446-661 l/CompuServe 70167, 2200 
FAX 404-446-7434/BBS 404-446-6650 


CCopyr^isaa. 1965. l9d6.i98TMa9MEntBronsn Ail^hsReseriwi *uiofrMnu'*afig MaQee enwfpnMS logo are traaemafksol Magee EnierpnBw. 
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lofms 


with a single keystroke. |ump from one blank 
to another, and more. 


essor 


software 


lets you create 


yotirPC 


and easayas 


neat and 


icarose sotd. 
And choose from 
■d type sizes 
on most printets) 
and pop^down 
^_CMB<*i>ssible form 

^ FMkit fonns perfactty. You can fill out 
castom or even pre-printed forms on your PC 
fMittaccidentally crossing a line, using text 
editing features like on-screen underlining, 
boldfacing, jusbficabon and automatic word 
wrap. Int^rated macros let you automate 
repebtive tasks, type "boiler plate" phrases 


Print the whole form or |ust the data. 

On any of too printers includirig the HP LaserJet. 

Special offer! For just $95' you get the 
complete FormWorx system including sample 
forms and superb manual with tutonals. Plus 
free telephone support. Ask your dealer or 
order directly using your credit card. 

1 - 800 - 992-0085 

(In Mass. 617-641*0400) 

about our other products including M.A.C.E.*. 
the character editor lor designing special symbols, 
and Escapade'*, for getting the mosi out of your 
printer 

jff Analytx International. Inc. 
jtLS 13to Massachusetts Avenue 
jL S. Arlington. MA 02174 


* Indiides normal handling and shipping Requirements; IBM PC with 320 KB and DOS 2.0 or higher Works with or without 

Add S5 tor foreign, COO. and POs. a graphics board FormWon is a trademark of Anafytx International. Ina 

Special offer expires June 1,1987 
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cuted when the color display is active. 
Programs generally determine whether 
they are running on a monochrome or col- 
or display by making a BIOS Equipment 
Check call or by getting the current video 
mode. Neither of these methods gives any 
hint that another display is attached to the 
system, so the programs have to assume 
that your current display is your only dis- 
play. If the current display is a mono- 
chrome, they won’t run. 

If regular programs cannot determine 
! that another display is present in the sys- 
\ tern, how can MODE do it? Very awk- 
\ wardly. MODE checks for a second video 
board by actucdly accessing the physical 
display memory, if it finds something 
there, it then changes the Equipment 
Check byte (something you wouldn’t want 
an applications program to do) to fool the 
BIOS when MODE calls it to switch to the 
video mode of the other display. 

If you generally use the monochrome 
display for most PC work, you can set up 
some batch flies for running graphics soft- 
ware. For instance, if you had a graphics 
program called GRAF PROG. EXE, you 
could make a batch file called GP.BAT: 

MODE CO80 

GRAFPROG 

MODE MONO 

This switches to the color display, runs 
GRAFPROG , and then switches back to 
the monochrome . 

You might also be interested in John 
Dickinson’s DOORS program ("Try a 
Door, Not a Window," PC Magazine, 
Volume 4 Number 3). This is a resident 
program that allows you to switch between 
monitors from the keyboard using the Alt 
and Right Shift keys. Many programs 
won’t work right if you try to switch dis- 
plays while they are running, but DOORS 
works just fine at the DOS command level. 
DOORS is also very handy for taking 
' 'snapshots’ ’ of your screen on the second 
monitor by triggering the Alt and Right 
Shift keys twice in succession. 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest. To 
see your questions answered here, drop a 
line to PC Tutor, PC Magazine, One Park 
Avenue, New York, NY 10016. SH I 



PC Magazine's Direct Marketing 

Connection and Services 



_ _ 


For many of you, mail order is your primary means 
of purchasing PC products and services. 

In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 

You buy direct because it's con- 
venient, because you know 
, exactly what you want and 
, don't need any 
|;| hand-holding. 


The following 
special section, 

PC Magazine's Direct 
Marketing Connection, 
is what you've been 
demanding. It connects 
you with the direct mar 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through. 

*S!ar<h Study, luly 19Hf> 
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TAPE BACKUP 

20Mb Ini 359 

40Mb Int 499 


TAXAN 760 EGA 
+ TAXAN 560 
AutoSwHch 699 


TAXAN MULTI VISION 
770 + TAXAN 557 
Gold Card 829 


HARD DRIVE KITS 

2(3Mb (XT) 

. 339 

30Mb (XT) 

. 399 

MITSUBISHI 


1410 EGA 

. 449 

1430 EGA 

499 

NEC MULTISYNC 

♦ NEC GB-1 

. 899 

* Vega Deluxe 

. 849 


/ 


k 




1 


AT HARO DRIVES 

30Mb 499 

40Mb 599 


SONY REMOTE TV 13" S 
COLOR MONITOR 

131lCfl 399 

NEC PRINTERS 

P6 - Par 429 

P7 - Par 599 


HARO DRIVE CAROS 

20Mb 399 

30Mb 499 


HERCULES 

Color Card 149 

Graphics Plus 179 

EVEREX MODEMS 

1200 Int w/Sw 99 

2400 Int w/sw 199 


^ NEW LOWER PRICES COMPARE & SAVE ^ 


PRINTERS 


DRIVES 

* All Drives Shown Are Internal * 

FUJITSU Floppy Drives 


360k '4 HI Flopi^ (PC/XT) 

... $69 

With Grey lace plate (AT) . 

.... 99 

TEAC Floppy Drives 


360k ‘A Ht (PC/XT) 

.... 89 

With Grey Face Plate (AT) 

.... 99 

1.2Mb 'AHt (AT) 

... 119 

ASI Hard Drive on Card 


20 Mb Handy Card 

... 399 

30 Mb Handy Card 

... 499 

FUJI Hard Drives 


20 Mb Int '4 Ht w/cont 

... 339 

30 Mb Int Ht w/cont .... 

... 399 

30 Mb Int '4 Ht (AT) 

... 499 

Compaq Kits (Specify Model) CALL 

MINISCRIBE Hard Drives 


20 Mb Int 'A Ht w/Ccont . . 

... 339 

30 Mb Int 'A Ht w/Cont . . . 

... 399 

40 Mb Int Full Ht (AT) .... 

... 599 

70 Mb Int Full Ht (AT) .... 

... 669 

Compaq Kits (Specify Model) CALL 

PLUS Hard Drive on Card 


wLimited Time Offer* 

20MbHardCard 

... 575 

286 Upgrade Kit 

. CALL 

PRIAM 


40 Mb Int w/ConI (PC/XT) 

.. 1199 

40 Mb Int (AT) 

QQQ 

60 Mb Int w/ConI (PC/XT) 

.. 1499 



Compaq Kits (Specify Model) CALL 

SEAGATE Hard Drives 


20 Mb Int 'A Ht wX:ont . . . 

... 339 

30 Mb Int 'A Ht w/Cont . . . 

... 399 

30 Mb Full Ht (AT) 

... 549 

40 Mb Full Ht (AT) 

... 649 

40 Mb Half HI (AT) 

... 649 

80 Mb Full Ht (AT) 

... 999 

Compaq Kits (Specify Model) CALL 

BACKUP 

ALLOY Tape Backup 


20/25 Mb tor PC/XT or AT 

... 359 

40 Mb tor PC/XT or AT ... 


EVEREX Tape Backup 


20Mblnt/Ext 

549/669 

60Mblnt/Ext 

749/649 

IRWIN Tape Backup 


20 Mb Int tor XT or AT ... 

... 399 

40 Mb Int for XT or AT ... 

... 499 

20 Mb/40 Mb Ext tor XT/AT 

. CALL 

CHIPS ETC 

64k RAM set of 9 

... $10 

256k RAM Set of 9 

.... 30 

8067-3 PC/XT 5 Mhz 

...109 

8067-2 PC/XT 8 Mhz 

... 139 

80287-3 AT 6 Mhz 


80287-8 AT 8 Mhz 

... 259 

80287-10 AT 10 Mhz 

... 319 

Inboard 366/AT Coprocesso 

r CALL 


MONITORS 


DISPLAY CARDS 


ALPS Color Printers 

ALO 218 $449 

ALO 224 499 

ALO 318 649 

ALO 324 699 

P2000 Ser & Per w/Tractor .... 699 

P2100 S 4 P w/Tractor 1199 

P2418 sap w/Tractor 949 

P2424 S 4 P w/Tractor 999 

BROTHER LQ 4 dot printers CALL 

CITIZEN 120 0 169 

MSP 10 279 

MSP 15 369 

MSP 20 309 

MSP 25 459 

Premiere 35 459 

Tribute 224 699 

Sheet Feed: MSP 10/15/20/25 . 220 

Sheet Feed; Premiere 35 390 

DICONIX 150 InkJet Portable 

Parallel 329 

Serial 349 

EPSON Printers CALL 

NEC P5XL Color - Par 979 

P6 - Par 429 

CP6 Color -Par 519 

P7 • Par 599 

CP7 Color - Par 689 

B^Di Tractor tor P5 180 

Uni-Di Tractor tor P2/P6 60 

Bi-Oi Tractor tor P2/P6 160 

Uni-Oi Tractor tor P3/P7 80 

Bt-Di Tractor tor P3/P7 170 

S LDI Tractor tor P5 180 

ut Sheet Feeder tor PS 350 

Cut Sheet Feeder tor P2/P6 . . . 230 

Cut Sheet Feeder for P3/P7 . . . 290 

OKIOATA 192 PLUS 329 

193 PLUS 499 

292 E w/module 529 

Tractors tor above 60 

Cut Sheet Feeds tor above 290 

PANASONIC 1080 i 199 

1091 i 259 

10921 329 

1592 399 

1595 479 

TOSHIBA 321 449 

New 341 E 699 

New 351 P/S Model II 979 

351 P/S Color 1299 

Unl-Oi Tractor; 321/341/351 ... 120 

Bi-Di Tractor 341/351 190 

Cut Sheet Feed; 321 220 

Cut Sheet Feed; 341/351 290 

wLimited Time Offer* 
KENSINOTON Printer Stwid ... 20 

With Printer 10 


LASER PRINTERS 


OKIOATA Laserline 6 $1799 

Interface Modules CALL 

LASER CONNECTION 

PS Jet Printer (Ser) 3999 

PS Jet (Adds Post Script) . . . CALL 
QUAD RAM 

NEW OUADLASER-LS1 101 . . 3399 
TOSHIBA PageLaser 12 2999 


AMDEK 310A Amber $149 

410 Amber/Green/White 199 

MDS Genius VHR Full Pg Display 

w/Controller 1299 

MITSUBISHI XC-1409 319 

XC-1410EGA 449 

XC- 1430 EGA 499 

AUM-1371 Diamond Scan . . CALL 

NEC Multisync 549 

With ATI EGA Wonder 799 

With NEC GB-1 899 

With Quad EGA ProSync 899 

With Vega Deluxe 649 

SONY TV/Monitor 131 ICR .... 399 

Multiscan 1302 CALL 

TAXAN 635 (640(400) 419 

With Taxan Graphics 555SP . 569 

650 (720x400) 479 

With 557 Gold Card 759 

760 (640x350) 14 ' 439 

With 560 Auto Switch 699 

770 MultiVision 549 

With 557 Gold Card 829 

840 (720x400) le" 799 

With 557 Gold Card 1069 

With Sigma 400 1199 

New 860 EGA 16" CALL 

THOMPSON Cotor/Green .... 299 


ATI EGA Wonder CALL 

HERCULES Color Card 149 

Graphics Card Plus 179 

New InCotor CALL 

NEC Multisync GB-1 369 

QUAORAM 

OuadEGA ProSync 359 

STB Chauffer HT 199 

TAXAN 555SP Color 169 

557 Gold Card - EGA 299 

TAXAN 560 AutoSwitch - Same as 

Paradise AutoSwitch 279 

VIDEO-7 Vega Delux 319 


MULTI-FUNCTION 

CARDS 


AST Sixpack Plus w/64k $159 

Sixpack Premium w/256k 199 

Advantage AT w/128k (64k) ... 329 
Advantage AT w/S12k(256) ... 429 

INTEL 

Above Board PC 64k 229 

Above Board PS 64k 259 

Above Board AT 128k 339 

Above Board PS/AT 128k 399 

Inboard 386/AT CALL 

ORCHID 

TInyTufbO 286 399 

PCturbo 286e w/IMb 799 

New Jet 386 999 


IBM PC Original Keyboard . . . $149 
KEVTRONIC 5151 Deluxe . ..159 

5153 w/T ouch Pad 259 

IMSI Optimouse w^r. Hallo II 109 

LOGITECH Logimouse CALL 

MICROSOFT Mouse Includes 
Paintbrush & Show Partner 

Serial Version 119 

Bus Version 109 

MOUSE SYSTEMS 

PC Mouse (ser) w/Dr Hallo II . 109 

With PC Paint* 119 

With PC Paint* A Ready 149 

PC Mouse Bus * w/PC Paint* . 1 19 
SUMMAQRAPHICS 

Summa Mouse w/Pad 85 

TORRINGTON Manager Mouse 69 

With Keyfree A Telepaint 129 

Manager Mouse - Cordless , , , 159 

POWER 


MODEMS 


EVEREX Internal *4 Card 

1200Bw/Sonware $99 

2400B w/BOftware 199 

HAYES 12006 w/emarlcom II . 319 

1200 Ext 349 

2400B w/^martcom II 549 

2400 Ext 569 

Smartcom II 99 

TOSHIBA 1200B torn too* ..299 


COMPUTER ACCESSORIES 

P2 Power Director $39 

P15 Power Director 99 

DATASHIELD 

125 Power Center 69 

150 Power Center 119 

300 Watts Backup 369 

350 Turbo Backup 499 

500 Watts Backup 599 

600 Watts Backup 699 

KENSINOTON 

Masterpiece 99 

Masterpiece Plus 119 

NEW Masterpiece Remote 119 

MINUTEMAN 

250 Watts Backup 299 

300 WatU Backup 469 

500 Wans Backup 599 

1000 Wans Backup 1199 


COPIERS 


FAX MACHINES 


Canon P-25 699 

Sharp Z-50 599 

Cartridges CALL 


POUCV: M>n ordsr $100 Pr«cs> & svailabiny subftct to chmQe Shipping charg« vsfy. Bsnk 
check Mlvence payment orders shipped immediaily. personal/comparty checks leke 2/3 weeks to 
cleer NosurchergetorCOO.Oncover.MCSVise Add 3% tor Amex COD requires cash or cashier 
check No showroom demos or welkin sales Call tor open acct PO requKements S special prices 
All sales linai Refused shipments subied to 20% charge (Mm $50| Not responsible tor 
compalabtlrty 

FOR ADVANCE PAYMENT OR PtCtCUP. Pl£ASC CALL FIRST FOR WORKOROER A 


Canon FaxPhone 1799 

ATAT 35100 1999 

Sharp 200 1599 

Sharp 600 2199 

New Sharp 620 CALL 

FAX Paper CALL 


NO SURCHARGE FOR 
COD DISCOVER MC VISA 


AMERICAN EXPRESS ADO 3S 


714 - 897-2100 


12605 HOOVER STREET. GARDEN GROVE. CA 92641 


PLEASE REFER TO AD « PC 792 



■. ButffMitowcolof 


FOUR PEN 

COLOR PLOTTER 


TtM tMnulMurar hM MtMd iM not Is puMM VMir > 

fitpnw was produosd by on* of tw WortOs larg^ makws of conipuHrs. 

The 410 color pkXMr w« connaci lo the MWl port of viituA any 

oompuler. Simple ASCII commandi direct one of the tour color perw to draw 
drctea. arcs or ewpoes on paper or Vaneparertoy maienal up to 1 1 by 1 7 intfiet 
The ptollar it capable of producmg *>• ful upper arto lower case atonabai along 
with seven iniemaaontf character sets Textcanbeprvnedhonzoial.veiticaior 
dugonsl in sizes from 1 /1 6 to 6 mchee. 

EmargofnenlB or reductlans are achieved through etaborate twmware Pen 
travel • lour inchae per second wMh 004" pen resoluMn Stsndwd per« we 
avadable in an asaortmeni ol 32 drtlereni colors and wtotos 
The Ideal plotier tor arelMecture. CAD angmeenng or graptvc design AtSSPSN 
waa a gnial buy, al ttnili a MmL SitoPort padtsgestor speofle compuMrs 
available Manual only SIS refundable upon purchase olptoner 
OTHER PtOTTERS AVAMJIBLE: 

Hmrtptt PRCkRRl • Houston Instrument* • Roland 
Swfost P • CalComp... plsss* call for pricss. 



nja HEWLETT 
mSKM PACKARD 

LASER JET II 


i- *im 


New tr&rr. Hewted Packwd toe LaeerJat Senes II Mors leatures torn toe 
Laser Jet bui at a much tower pnce 

Siandwd on toe Senes II • St 2 K/byle msmory expardabis to 4 Megabylas. 
both senal and paranal pons List pnce $2495 CsMorms Otgui pnce $1895 
Mem^ upgrade, type tanis and toner cartodges avasabla 


Qum* • AST Research • QMS • Xerox • Canon 
Ouadram • Centronics • CIE C.ltoh • Dataproducts 



8S 

US 


We have them agam. . The Ramax 4S0 was a 
sell Pul two years ago but we tocatad an arldi- 
tional 10,000 units and are offering these 2/3 
height tSM/PC compatible 3eOK/Byto drives at 
only $35 each at quantity two 


MilsUMhi 4651 was probably the best 360 
K/Byie drive ever produced The production cost 
was too 1^ and Masutsaht deconhnued toe 
product Quranuty two SSS each 


The PanaeoriK 475 « funywr seieciM be- 
tormai and 1 .2 Megabyte as used 
in toe IBM/ AT computer 
Sugpasled price oltoe 475 IS $1 89 but CMfonva 
Dignal localed a computer mamXacturar that has 
to kqudaie Stock maktog avasabie 1000 of mesa 
choKedrives Quantify two Si 1 6 each 


RCMCX 490 % h«laht for PC 
MITSUBISHI 4SS1^K/Byto 
MITSUBISHI 4953 99 TPI. 
MITSUBISHI now 501 half ht. 
MITSUBISHI S04A AT comp. 
TEAC FD55BV haH hoight 
TEAC FD55FV 96 TPI, half ht. 
TSACFDS5QF for IBM AT 
PANASONIC 455 Half Hoight 
PANASONIC 475 1.2 Meg./96 
Switching power supply 
Dual onclosure for SVa” drives 


One Two Ton 
39 35 call 

99 55 82 
99 99 92 
129 119 109 
169 159 155 
109 99 89 
119 109 105 
169 159 155 
109 99 89 
119 115 109 
49 
59 


80 Character^ 

Daisy Wheel Printer 

These Fu)itsu Daisy Max 830 were manufactured for Motorola's 
Computer Division The purchase order was canceled and Fuptsu 
was /orced to liquidate these SO character per second daisy wheel 
printers at fire sale ' prices 

Features bullet proof construction, senal RS-232 interface. Diablo 
630 wheels and commands, programmable line spacing in incie- 
ments of t/96 " and column spacing of 1/120 The pnnter « also 
capable of underscoring, bold overpnnt. shadow print, certters and 
^stifles along with vector piottino 

Factory suggested pnce of the Daisy Max 830 was $2495. while 
supplies last California Digital is offering this liquidated special at 
only $759 Also available (raclor and sheet feeders 


The Lear Siegler 7107 color graphics terminal is both DEC (VTT- 
100 / VT'SI) and TeMronix (4010/4014) compatible. 

The terminal offers a palette of 4.096 colors with a resolution of 640 
by 480 pixels on a 1 3 inch non-glare black screen. 

Horizontal pan and image zoom, to 16 times original size, are 
starxlard features of this color gravies terminal. 

The 7107 is the ideal terminal for CA0/CM4 applications. 


NOW ^ ()i'!RH;().\irrn;R 
c.WRK.M):: 


Omni-Reader... the first optical 
character reader designed and 
priced for the small computer 


BemuHiBox 

was $3540 now only 

*1S95 



COPY; 

•Uanu»cnpl» -Contract* -ArlKln 
■Form* -Invoic** 

APPLICATIONS; 

•Uiiiing Li»l» •Ed'brtg 'Dsu Sas* 
Uan*g*m*nt 'Trancfvrtrtg inlomia- 
tton b*twt*n liKomMtibi* lygwm* 


The BemouEl Box by lomeu. leaiuras 10 and 20 meg^yyi* removabi* cw- 
Indges. and delivers rekatwty. expandabJiry. transportability, aecuniy and 
speed in one versaMe sUieysiem it lets you traroler megabytes of nfoiTnation 
safely and awiftty lor primary or tiackup storaga. Or cornbne aeveral aaftwws 
programs onto a single cartridge tor easy ewiic r wng from ona to another 
haiabll- toe Box has mcrettble reantance to shock and wbraUon corrpielefy 
eliminating toe posaiMy ol head crash 


, ■ grow ai your own pace by adangineic)en8ivecam]gas When 

•ecurlly ■sesaenbal.don'ttockupyoursysiem juat lock up toe cartridges 
The BemouR Box delivera preformance toat often exceeds the beat of hwd disk 

speed and toe convemance of floppy disks At these prices dwi'l be caught 
wishing you had one after a loss of xreptacabie data 

List Our Pnce 

10+10 Mag. A2210H $3450 1595 

20+20 Riag. A2220H 4540 2095 

BootabM Controllar 255 189 

lOMeg.Cartiidga 79 49 

20 M^. Cartiidg* 99 65 


U Rs-zaa* 



J11 Megabyte Gold Card 



capacity, moat reliabi*. lowaet priced HARIVOISK-ONA CARt 


Smarteam 2400 Baud 


The Smarteam 2400 offers all the features of the 
Hayes Smart Modem 2400 for a fraction of the price. 
Now is your opportunity to purchase a 2400 baud 
modem tor only $289. 

Alao avallaWa: The Smarteam 1 200 at only $ 1 39 


30 MEGABYTE 


U.$. RoboHes g40i% 

2400 Internal * to^ 



30 MEGABYTE 
WINCHESTER 
HARD DISK KIT 




The US Robotics Micro 2400 modem is one hundred 
percent Hayes competible. auto dial, auto answer, 
autoeverlhing A super value at only $189 





The Sony 53W is a 3V^ inch double sided double density disk drive. 
The drive can be connected to your existing flowy controller but 
will retire MS/DOS 3-2 lo prop^ operate in the PC arxl compat- 
ibles. The 53W is similar to the drive b^ng used in the PC portable . 


This 300/1200 baud modem matches design specs ol 
Bell 2t2A and for all practical purpose those of the 
Hayes Smwt Modem the Avatex bnngs you reliable 
data tr^smission lor only $99 

OTHER MODEMS AVAILABLE: 


Shipping; First five pounds $3.00, each additional pound S.SO. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 6Mi% sales tax. • COO’S discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a strong “Dun 5 Bradstreet " rating. 


Five Incti Winchester Oltk Drives 


SEABATE Z2S 20 Meg. Vt HI. 319 299 
SEAGATE 231 30 Mm. RU 369 359 
SEAGATE 4020 26 M.35inS. 059 $29 
SEAGATE 4051 51 M.39mS. 759 739 
FUJITSU 2242 $5 M.SSmS. 1399 1329 
FUJITSU 2243 M M.3SmS. 189$ 1819 
nOOIME R0-202E 27 Meg. 569 829 
ROOIME R0-203E 40 Meg. 898 659 
RODIME R0-204E 53 Meg. 998 959 
CONTROL DATA 94156-08 M 1829 1779 
MAXTOR XT1140 140 Meg. 2595 2529 
TOSHIBA MKS670M.30mS.17M 1729 
TANDON 502 lOMeg. 419 379 


• Winchester Cootrellen ter IBM/PC • 

XE8EC 1220 «tth floppy eofiljellef 229 
DTC S150CX 1N 

OMTI 5520 helf cere 129 

OMTI 5527 RLL controller IN 

ADAPTEC 2070 RLL controller 170 
ADAPTEC 2010A IN 

WESTERN OIQrTAL W0/1002WX2 119 

• SCSI/SASI Wliiciiester CoMroHen • 

XEBEC 1410A9W’' foot print 210 
WESTERN DIGITAL 1W2-05ESW " 2M 
OMTI 20L 110 

• WincheelerAecettortes • 
Installation KH with maneal 10 

Winchester eiKlosara end supply IN 
Oitl 20/34 eafele set 25 

Switching power supply 49 


TOLL FREE ORDER LINE 

(800) 421-5041 

TECHNICAL ft CAUFORNIA 

(213) 217-0500 
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"EimigZte” 



Who wants a mail-order clone? Get a quality 
computer made by a manufacturer with a name 
at the mailorder price Standard equipment includes 
10 MHz - Norton SI rating 10.1 — 8 slots — Room 
for 1 full-height & 5 half-height drives — 220-watt 
power supply — 1.2MB floppy with floppy/hard disk controller. ''AT-style 
keyboard - 640K RAM (1024K S30 option) - MS-DOS S.2. & CW-BASIC 1DIR, & 
complete documentation — Runs all PC compatible software (our money-back 
guarantee proves it). 

wfth Mono/Craphics card & Tilt/Swivel Mono Monitor $1599 

with Shamrock ECA-t- card & NEC Multisync Monitor $1979 

Drive Options: ST33S $359 ST40S8 $549 ST4051 $659 ST4096 $899 


X2C 

1MB RAM 


bouri 



• 1 MB RAM. Lotus-mcei-Microsoft EMS 
compatible 

• CiockJtaiendar. parallel and serial ports 

• RAM disks protected by Ni-Cad battery 
and AC pcM«r suppw 

• Asp-up window print spooler software 

• Auto configuration. No switches or jumpers 

• 2nd MB RAM on piggyback board S169 

• Came Rjrt Option $19 


Sir Ml 

m • 

• Plugs inw floppy controller in PC or AT 

• Backs up 2MB/min m AT. lMB/min in PC/XT 

• Up to 42 MB per cartridge 

• Automatic Error Correttion 

• Menu Driven software with online help 

• lyear warranty 

• Internal S429. External S529 

• DC2000 cartridges $22 each, S for $100 


• 640x480 & 

752x410 on 

MultisyrK 
Moniters 

• Drivers for 
AUTOCAD, 
EGA Paint 
Windows etc 

• EGA CCA MDA & Hercules Comoatibie 

• Short Card, 5.25' long 

• OEM version by major brand mfr. 

• Over 200,000 sold 

• 2 -vear warranty 


Sfiwnrock 

eqa*carcl 


1200 ffiSS" 




• Short Slot size 

• 100% Hayes compatibility 

• 500 or 1200 bps speed 

■ Line-busy detect and auto redial 

• MIRROR il software a $69 Value' 

• Made in USA quality 

• 1 -vear warranty 


Scrtbe 3Z 
fwrd disk card 


• Mintscrlbe Model • Western Digital 

SaT50 Controller 

• 327 MB High Speed • 1DIR software 

RLL 2.7 Drive • Low D0wer-14 watts 

• 68 msec Average • installation instructions 

Access Time • 1-vear warranty 

ScribeCardAT 32MB $555 


30Hb Seagate 
dard disk 





SEAl 


•free 


witA nil 

harddisks. 



AT fwrd disk drives 

• Includes mounting rails, & data cable 

• lOiR Hard Disk Organizer Software 

• Drives over 55MB include large drive software 


Size 

Model 

Speed 

Capacity 

Price 

FH 

Seagate ST4058 

40ms 

31.9MB 

S577 

HH 

Seagate ST251 

40ms 

42.8MB 

S599 

FH 

Seagate sr405l 

40ms 

42.5MB 

S666 

FH 

Seagate ST4096 

28ms 

80.2MB 

S919 

FH 

Micropolis 1325 

28ms 

71MB 

S944 

FH 

Priam 519 

20ms 

117MB 

S2295 


2^ 


extermi 

modem 




• Private Label 
version of 
Micom M5124H 

• 500/1200/2400 

• MNP level 4 error correction 

• Automatic Adaptive Equalization 

• 100% nay« compatibility 

• Non-voiatiie memory retains 
configuratKXi 

• FREE MRROR H SOFTWARE $69 Value 

2400 INTERNAL 
MNP MODEM $279 


6«ckup 


• Dedicated full-length controller 

• Fast, backup at 5 MB/min 

• DC600 cartridge holds 60 MB 

• Menu-Dnven software with con- 
text sensitive help 

• l year warranty 

• Internal S649. External 5699 


3 !£" 7Z0K 
ffopptf kit 

• For interna! mounting 
PC/XT/AT 

• AT railSk grey & black bezel 

• Mounting hardware & 
manual 

• Requires DOS 3.2 

• 90-day warranty 


768 K ems 


• 766K of 120 nanosecond RAM 

• Lotus-mtei-Microsoft compatible 

• Short slot card 

• 1 MB piggyback board available 
S169 

• ffop up window pnnt spooler, 
and RAM disk software 

• l-year warranty 




Seagate ST258R 51 S MB Drive 
Wesosrn Digital RLL controller 
65 msec average access 
25-page user manual 
Cables, mounting screws 
l year warranty 
- r software 

' : ISDwatt power supply S69 

B KIT $333 




,pj , 


TERMS 

> Prices include Freight, Insurance No 
extra for Visa/Mastercard, 

• Complete satisfaction within 50 days or 
you may return for a full refund. 


• Corporate & Institutional RQ's accepted. 




TO ORDER CALL: 

CALIFORNIA 805-57S-7847 
TOLL FREE 800-722-2898 
OR SEND TO: 

SHAMROCK COMPUTER 
2509 Thousand Oaks Blvd. 
Thousand Oaks, CA 91362 
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COMPUTER 

(IBM XT COMPATIBLE) 


AS LOW AS 
ONLY... 


695 


✓ 8088-2 8 MHz TURBO CPU 

✓ TURBO SPEED SELECTED BY KEYBOARD 

✓ 640K RAM 

✓ 2 FLOPPY DISK DRIVES 

✓ MONOCHROME GRAPHICS CARD 
(HERCULES COMPATIBLE) 

✓ 12"TTL GREEN MONITOR 

✓ 150W POWER SUPPLY 

✓ AT STYLE KEYBOARD 

✓ PARALLEL PRINTER PORT 

✓ FULLY ASSEMBLED & TESTED 

✓ 72 HOURS BURN-IN 

✓ 1 YEAR WARRANTY 




COMPUTER 

(IBM AT COMPATIBLE) 


✓ 80286 CPU 8/6 MHz (OPTION 10/6 MHz) 

✓ OPERATING SPEED SELECTED BY KEYBOARD 

✓ ZERO WAIT-STATE STANDARD 
/ AT COMPATIBLE PHOENIX BIOS 

✓ 20% LESS SPACE THAN PC/AT 

✓ KEYLOCK. POWER 8i TURBO LED ON FRONT 

✓ 512K RAM (EXPANDABLETO 1 MEG) 

/ 1.2MB FDD (OPTION 360KB AVAILABLE) 

✓ FLOPPY/HARD DISK CONTROLLER W/CABLE (2 FDD, 2 

✓ 185WAn POWER SUPPLY 

✓ AT STYLE KEYBOARD 

✓ MONO GRAPHIC CARD (HERCULES COMPATIBLE) 

✓ 12''m GREEN MONITOR 

✓ FULLY ASSEMBLED 8[ TESTED 

✓ 72 HOURS BURN-IN 

✓ 1 YEAR WARRANTY 




HDD) 


1140. 

W/20MB (ST-225-65 MS) $1470 
W/30MB (4038-40 MS).... 5/790 


✓ 6/8 Mz 80286 CPU CERO WAn-STATE) 

/ 512K RAM 

✓ 1.2 MB FLOPPY DISK DRIVE 

✓ ROPPY/HARD DISK CONIROUER 

✓ 1 85 W POWER SUPPLY 
AT STYLE KEYBOARD 

•>' EGA CARO (EGA+CGA+MOA) 

/ 14- EGA MONITOR (0.31mm Dot Pilch, 640X350, 16 Colors) 

✓ SERIAL, PARAUEL PORT 

W/20MB (ST-225). . . $2000 
W/30MB $2320 


^ 1670 . 


ASK FOR OTHER CONFIGURATIONS! 


% SUNTRONICS 

■'Ssar 12603 CRENSHAW BLVO. 

TOLL FREE- ^^awthorne. ca 90250 

1 -800-42 l-'STTS 

IN CALIFORNIA: (213) 644 >1140 

TE(MV«AMoM«C<M(Nok««h«9ii COO.CatftorCwMMOsMfclvaA v MC 
lcr«0kGo» Ccr*oc*c«PO oco c H U » W < g AH/C MOD 
l«Divaac''a0a«e'Wfb CAQM>Mn%oOSCAftM*r<a810aDmWwT>wa» 

W A OM NIV Abvn I T<MrVMr>ar^ L4be».Ps>bri»m.niii» il 
Cemoenarl <0 Do)* Wbranfy 

•M. PCM'.IMGEMX.NEC •AAn#>NC. Om A TEOWOUMCl M M 
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MONITOR NOW ONLY !li569! 


QUALITY IBM COMPATIBLE MOTHERBOARDS 

FROM MODULAR CIRCUIT TECHNOLOGY 

I TURBO 4.77 / 8 MHz $129.95 

JDR PART*: MCT-TURBO 


‘ 4.77 OR 8 MH* OPERATION WITH 8088-2 
& OPTIONAL 8087-2 CO-PROCESSOR 

• DYNAMICALLY ADJUSTS SPEED DURING 
DISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT AND RELIABIUTY 

• CHOICE OF NORMAL TURBO MODE OR 
SOFTWARE SELECT PROCESSOR SPEED 

I STANDARD 4.77 MHZ $109.95 

JDR PART ft: MCT-XTMB 

I •8088CPU.OPTIONAL8O87CO-PROCE$SOR 

• 8 EXPANSION SLOTS 

• EXPANDABLE TO 640K ON-BOARD 
MEMORY lOK RAM INSTALLED) 

• ALLICsSOCKETED-HICHEST QUALITY PCB 

• ACCEPTS 2764 OR 27128 ROMS 

[BOTH WITH FREE MOT BIOS! 


FARADAY 

FDD CDNTRDLLER 

JDR PART 0 fAR-FDD 

• SUPPORTS UP TO 4 INTERNALLY 
MOUNTED FDDs 

> IBM COMPATIBLE, INTERFACES TO 
360K OR 720K USING DOS 3.20 

• INCLUDES CABLE FOR 2 DISK DRIVES 



IBM CDMPATIDLE 
FLDPPY DISK DRIVE 

JDR PART » FDD-3B0 
GOOD QUALITY DRK/ES 
BY MAJOR MANUFACTURERS SUCH AS 
OUME. TANDON & CDC 

• S' HALF HEIGHT • DS DO | 

• 360K STORAGE CAPACITY • 48 TPI 


$24.95 I $69.95 


IBM STYLE 
COMPUTER CASE 

AN ATTRACTIVE STEEL CASE WITH 
A HINGED LID FITS THE POPULAR PC/XT 
COMPATIBLE MOTHERBOARDS 


• SWITCH CUT-OUT ON SIDE FOR PC XT 
STYLE POWER SUPPLY 

> CUT-OUT FOR 8 EXPANSION SLOTS 

• ALL HARDWARE INCLUDED 

$34.95 

SLIDE TYPE CASE $39.95 


IBM COMPATIBLE KEYBOARDS 

MCT-5150 $59.95 1 








It 


-'51S0" STYLE KEYBOARD 

• FULLY IBM COMPATIBLE 

• LEO STATUS INDICATORS FOR CAPS & 
NUMBER LOCK 

• LARGE, EASY TO REACH SHIFT A 
RETURN KEYS 

• 83 KEY TYPEWRITER LAYOUT 


LJ-LI n T 1 I II LI LI U 


MCT-5151 


$79.95 


• REPLACEMENT FOR KEY TRONIC'* 
KB-5151 KEYBOARD 

• SEPARATE CURSOR & NUMERIC KEYPAD 

• CAPS LOCK & NUMBER LOCK 
INDICATORS 

> IMPROVED KEYBOARD LAYOUT 


•iMCT-5060 


$59.95 


I « IBM AT STYLE LAYOUT 
• SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

J * EXTRA LARGE SHIFT & RETURN KEYS 
I • LED INDICATORS FOR SCROLL CAPS & 
NUMBER LOCK 
I . AUTO REPEAT FEATURE 


MCT-5339 


$89.95 


u nTT'itiiirTTriH-i-n 


• IBM ENHANCED STYLE LAYOUT 

• SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

• 12 FUNCTION KEYS 

EXTRA LARGE SHIFT & RETURN KEYS 

• LED INDICATORS FOR SCHOLL CAPS & 
NUMBER LOCK 

• AUTO REPEAT FEATURE 

• SEPARATE CURSOR PAD 


I fBSf. touchtone or pulse dialing, built-in speaker. PC Talk III Cornmunications I 
I 212A full or hall duplex arxJ more. 



BUILD YOUR OWN 256K 
NT COMPNTIBLE SYSTEM 

XTMOTHERBOIRD <109» 
PRO-BIOS IR$20VRLUEI FREE! 
258K RRM <26» 

130 NRn POWER SUPPLY >69«> 
FLIP-TOP CSSE i34» 

KEY TRONIC- KEYBORRD >49» 
360K DRIVE >69» 

FMUDKY CONTROLLER S24» 
MONOCHROME ADIPTOR t49» 
FORTRONICS MONITOR >09» 

TOTAL; $536.15 


EASYDATA MODEMS 

I All models feature auto-dial/ answer/ redial on busy. Hayes compatible, power up self I 

I fBsf. touchtorye or pulse dial “ 

I software. Bell Systems 103 & 2 

INTERNAL 

IEASYDATA-12H $99.95 

1200 BUAD HALF CARD 

I EASYDATA-12B $119.95 

1200 BUAD 10" CARD 

I EASYDATA-24B $199.95 

2400 BUAD FULL CARD 

EXTERNAL 

NO SOFTWARE INCLUDED 

I EASYDATA-12D $119.95 
I EASYDATA-24D $219.95 

2400 BUAD 


DISPLAY CARDS 

FROM MODULAR CIRCUIT TECHNOLOGY 

MCT-EGA $179.95 

100% IBM COMPATIBLE. PASSES IBM EGA DIAGNOSTICS 

• COMPATIBLE WITH IBM EGA. COLOR GflAPHICS 
AND MONOCHROME ADAPTORS 

• TRIPLE SCANNING FREQUENCY FOR DISPLAY 
ON EGA. STANDARD RGB OR HIGH RES- 
OLUTION MONOCHROME MONITOR 

• FULL 256K OF VIDEO RAM ALLOWS 640 x 3S0 
PIXELS IN 16 OF 64 COLORS 

• LIGHT PEN INTERFACE 

MCT-CG $49.95 

COMPATIBLE WITH IBM COLOR GRAPHICS STANDARD 

• SHORT SLOT CARD USES VLSI CHIPS TO 
INSURE REUABIUTY 

• SUPPORTS RGB. COMPOSITE MONOCHROME 
& COLOR AND AN RF MODULATOR OUTPUT 

• 320 X 200 COLOR GRAPHICS MODE 

• 640 X 200 MONOGRAPHICS MODE 

• LIGHT PEN INTERFACE 



MCT-MGP 



$59.95 



COMPATIBLE WITH IBM MONOCHROME AND HERCULES GRAPHICS STANDARDS 

• SHORT SLOT CARD USES VLSI CHIPS TO 
INSURE RELIABIUTY 

• PARAUEL PRINTER PORT. CONFIGURABLE AS 
LFT1 OB LPT2 

• 720 X 348 GRAPHICS MODE 

• LOTUS COMPATIBLE 

• CAN RUN WITH COLOR GRAPHICS CARO IN 
THE SAME SYSTEM 

MCT-MG $79.95 

COMPATIBLE WITH IBM MONOCHROME AND HERCULES GRAPHICS STANDARDS 

• SERIAL PORT OFO^ION 

• PARALLEL PRINTER PORT 
. 720 K 348 GflAPHICS MODE 

• 80x26 TEXT MODE 

• LOTUS COMPATIBLE 

• SELECTABLE TO RUN ALONG WITH COLOR 
GRAPHICS CARO IN THE SAME SYSTEM 

I MB'SERIAL OPTIONAL serial port *19*^ 



MCT-MDND 


$49.95 


ANOTHER FANTASTIC VALUE FROM JDR! 

‘ IBM COMPATIBLE TTL INPUT • 720 x 348 PIXEL DISPLAY 

PLEASE NOTE THIS CARO WILL NOT RUN LOTUS GRAPHICS 
AND DOES NOT INCLUDE A PARALLEL PORT 


EPRDM PRDGRAMMERS 

FROM MODULAR CIRCUIT TECHNOLOGY 

MCT-EPRDM $129.95 

PROGRAMS 27xx AND 27xxx SERIES EPROMS UP TO 27512 
I • SUPPROTSVARIUOS MANUFACTURERS 
FORMATS WITH 12.6. 21 AND 26 VOLT 
PROGRAMMIMG 

• MENU-DRIVEN SOFTWARE AUOWS 
EASY MANIPULATION OF DATA FILES 

• SPLIT OR COMBINE THE CONTENTS OF 
SEVERAL EPROMS OF DIFFERENT SIZES 

I • READ. WRITE. COPY. ERASE CHECK AND 
VERIFY WITH EASY ONE KEY SELECTION 

• INCLUDES SOFTWARE FOR STANDARD 
HEX AND INTEL HEX FORMATS 


iititintti 


I 4 6tN6 PROBRKMMER S189» 
1 10 BARB PROBRAMMER $2B9>‘ 



MCT PRODUCTS CARRY A ONE YEAR WARRANTY COPYRIGHT 1987 JDR MICRODEVICES 








1200b modem ^OO^s 


MULTIFUNCTION CNROS 

FROM MODULAR CIRCUIT TECHNOLOGY 

MCT-MF $79.95 

ALL THE FEA TURES OF ASTS SIX PACJ^ I^US ^ THE PRI CEI 

• 0-348K DYNAMIC RAM USING 41«4« 

• INCLUDCS SERIAL PORT. PARALLEL PRINTER 
PORT. GAME CONTROLLER PORT AND 
CLOCK/CAUNDAR 

• SOFTWARE FOR A RAMDISK. PRINT SPOOLER | 

AND CLOCK/CALENDAR 


FOR IBM W/ 
SOFTWARE 


MCT-IITMF 


ADDS UP TO 3UBOF1 BIT RAM TO THE AT 


$139.95 


• USER EXPANDABLE TO 1.S MB OF ON-BOARD 
MEMORY (NO MEMORY INSTAUED) 

• FLEXIBIE AOORESS CONFIGURATION 

• INCLIADES SERIAL PORT. PARALLEL PORT AND I 


I ATMF-SBIAL 2nd SERIAL PORT *24*^ 

MCT-ITMHIC W* 

PIGGYBACK BOARD (ZERO K INSTALLED) 


MCT-MIO 


A PERFECT COMPANION FOR OUR MOTHERBOARD 

• 2 DRIVE FLOPPY DISK CONTROLLER 

• INCLUDES SERIAL PORT. PARALLEL PORT. 

GAME PORT AND CLOCX/CALENDAR 
WITH BATTERY BACK-UP 

> SOFTWARE FOR A RAMDISK. PRINT SPOOLER 
AND CLOCK/CALENOAR 

iMio-tauu. 2nd SERIAL PORT 


$79.95 


MCT-IO 


USE WTH MCT-FH FORA MINIMUM OF SLOTS USED 


$59.95 


• SERIAL PORT ADDRESSABLE AS COM1. COMZ 
COM3 OR COMA 

• PARALLEL PRINTER PORT ADDRESSABLE AS 
L^n OT LFT2 (b 37S OR aZTSI 

• CLOCK/CALENDAR WITH A 
BATTERY BACK-UP 

|io>saiiL 2nd SERIAL PORT M 5** 


MCT-KTIO 


$59.95 


USE WITH MC T-A TFH FOR A MINIMUM OF SLOTS USED 

• SERIAL PORT ADDRESSABLE AS COM1. COMZ 
COM3 OR COMA 

• PARALLEL PRINTER PORT ADDRESSABLE AS 
LPTA OR LPTB (i37S OR x278) 

• GAME PORT 

• USES ISABOSERIALSUPPORTCHIPSFOR HIGH 

SPEED OPERATION IN AN AT ^ 

LATIO-SENIU 2nd SERIAL p ort >24“ 

MM CURDS 

FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-MM 


$99.95 


A CONTIGUOUS MEMORY SOLUTION FOR YOUR SHORT OR REGULAR SLOT 

• SHORT SLOT. LOW POWER PC COMPATIBLE 
DEStON 

• CAN OFFER UP TO STSK OF ADDITIONAL 

• USER SELECTABLE CONFIGURATION 
AMOUNTS OF 1SZ 3SA. S1Z 286 B 576K. 

USING COMBINATIONS OF 6A S 266K RAM 


MCT-RTRRM 


$149.95 


A POWER USERS DREAM. 4MB OF MEMORY FOR THE AT 

• USER EXPANDABLE TO 2M8 OF ON-BOARD 

• USES FULL IS BIT PARITY CHECKED MEMORY. 

SAK OR 2S6K DYNAMIC RAM 

• FLEXIBLE STARTING AOORESS. ROUND OUT 
CONVENTIONAL MEIBORT TO SAOK B ADO 
EXTENDED MEMORY ABOVE 1MB 

MCT-ATUM-MC 

2MB PIOOYBACX BOARD (ZERO K INSTALLED) 


MCT-EMS 


$129.95 


2MB OF LOTUS/INTEUMICROSOFT COMPATIBLE MEMORY FOR THE XT 

• CONFORMS TO LOTUS/INTEL EMS 

• USER EXPAN0A8U TO 2 MB 

• LLSES SAK OR 2SSK DYNAMIC RAM 
(NO MEMORY INSTALIEO) 

• USE AS EXPANDED OR CONVENTIONAL 
MEMORY. RAMDISK OR SPOOLER 

• SOFTWARE INCLUDES EMS DEVICE DRIVERZ i 
PRINT SPOOLER AND RAMDISK 

MCT-LTEMS AT VERSION OF THE MCT-EMS *139*® 


2400b MODEM ^19995 


Seagate 

HARD DISK SYSTEMS 

20 MB 30 MB 
$339 $399 

I Sysfems include half height hard disk drwa, hard disk drive controller. 

L cab/es arid instructions. Drivea are pre‘teated and warranted for one year.. 


KeaoafeM mb at drive 








FAST 40ms ACCESS TIME \ 

$599 


DISK CDNTRDLLER CARDS 

FROM MODULAR CIRCUIT TECHNOLOGY 

MCT-FDC $34.95 

QUALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 


• INTERFACES UP TO A FDDr TO AN IBM 
PC OR COMPATIBLE 

• INCLUDES CABLING FOR 2 INTERNAL . 
DRIVES 

• USES STANDARD DB37 CONNECTOR ' 

FOR EXTERNAL DRIVES _ 

• SUPPORTS BOTH DS/OD AND OS QD 
WHEN USED W/ DOS 3.2 OR JFORMAT 


1101, 


MCT-HDC 


$99.95 


HARD DISK CONTROL FOR WHA T OTHERS CHAfiGE FOR FLOPPY CONTROL 

• IBM XT COMPATIBLE CONTROLLER 
SUPPORTS 16 DRIVE SIZES INCLUDING 
6. 10. 20.30BA0MB 

• OPTIONS INCLUDE THE ABILITY TO 
DIVIDE 1 LARGE DRIVE INTO 2 
SMALLER, LOGICAL DRIVES 

• INCLUDES CABUNG FOR 1 INTERNAL - 

DRIVE 


MCT-RLL 


$119.95 


GET UP TO 50% MORE STORAGE SPACE ON YOUR HARD DISK 

• INCREASES THE CAPACITY OF PLATED 
MEDIA DRIVES BY SOS 

• RLL Z7 ENCODING FOR MORE 
REUABLE STORAGE 

• TRANSFER RATE IS ALSO SOS FASTER; 

7SOK/MC vt SOOK/mc 

• USE WITH 8T-238 DRIVE TO ACHIEVE 
3(K MB IN A HALF HEIGHT SLOT 


MCT-FH 


$139.95 


STARVED FOR SLOTS? SA TISFY IT WITH THIS TIMELY DESIGN 

• INTERFACES UP TO 2 FDDs B 2 HDDs 

• CABUNG FOR 2 FDDs B 1 HDD 

• FLOPPY INTERFACE SUPPORTS BOTH 
OS/DO B DS/OD WHEN USED WITH 

DOS 3.2 OR JFORIMAT 

• AU POPULAR HOD SIZES ARE 
SUPPORTED. INCLUDING S. 10. 20. 30 B 


MCT-4TFH 


$199.! 


FLOPPY AND HARD DISK CONTROL IN A TRUE AT DESIGN 

• AT COMPATIBLE. CONTROL UP TO 2 
3S0K/72OK OR 1ZMB FDDs AS WELL 
AS 2 HDDs USING THE AT STANDARD 
CONTROL TABLES 

• SUPPORTS AT STYLE FRONT PANEL 
LEO TO INDICATE HO ACTIVITY 

• IS BIT BUSS PROVIDES RAPID DATA 
TRANSFERS 

• FUUY SUPPORTED BY AT BIOS 


IV 110 Knowles Drive, Los Gatos, CA 95030 

*71* ^Ls/Tl I VIIOl V/Llw V lOOO Toll Free 800-536-5000 • (408) 866-6200 • FAX (408) 378-8927 • Telex 171-110 

THE JDR MICROOEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JOR MiCRnntviCt ^ 

IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CIRCLE 108 ON READER SERVICl CARD 





FILL IN THE MISSING GAPS IN 
YOUR PC MAGAZINE LIBRARY 

Complete your library of IBM-Standard reference information 
with back issues of PC MAGAZINE. 




3/10/87-POWER 
GRAPHICS FOR BUSI- 
NESS: 44 Spreadsheets 
that Supercharge your 
Spreadsheet Graphics; 
Animation Made Easy; 
PC Slides; Reviews of 
TurboB/^IC: Early Tax; 
The Tax Advantage; 
Sharp's PC-7100 and 
more. 


2/24/87-HAL 1-2-3: 
ADDING EASE AND 
POWER TO LOTUS 1-2-3; 
16 Full Featured Word 
Processors Under $100; 
80286 Based XTs; 20 
DOS Enhancing Utili- 
ties; AT Update; Epson’s 
Equity III Plus; PC Secu- 
rity Modems; Orchid 
Technology's PC Net and 
more. 


2/10/87-DESKT0P 
PUBUSHING: HANDS-ON 
REVIEWS OF-Pagema- 
ker, PFS: ClickArt, Har- 
vard Professional, Front 
Page. Ventura Publisher; 
PC Labs Tests 5 Low- 
Cost Integrated Pack- 
ages; 9 Affordable AT 
Compatibles; 14 State- 
of-the-Art Hard Disk 
Cards; The IBM PCII; 
and more. 


1/27/87-TOP DRAW 
DAIABASES-DataEase, 
R;BASE System V.dBASE 
III Plus. PFS:Profes- 
sional File. PowerBase, 
Q & A; PC Magazine's 
3rd Annual Awards for 
Technical Excellence; 
Double Your Directories-. 
Views on the Perfect Lap- 
Top; FREE Wbrd Counter 
Program; AT MultiFunc- 
tion Boards and more. 


m3/87-THE BEST OF 
1986— 3rd Annual Best 
& Worst Editor's Per- 
sonal Picks; The AT 
Clone from IBM; IBM 
Token Ring Report Card; 
Removable Hard Disks 
—3 Bernoulli Challeng- 
ers; Electronic Thesauri; 
Multi Dimensional 
Spreadsheets; CAD at 
Any Price; MSR: A New 
Approach to Software 
Support and more. 


12/23/86-MORE 
POWER FOR PORTABLES 
—6 Hardworking Lap- 
Tops; AT&rs StarLAN; 
FREE Security program; 
Animate Your Presenta- 
tions; NEWVIEWS-An 
Accounting Break- 
through; Multiport 
Serial Cards; Freelance 
Plus and more. 


12/9/86-SPECIAL LAN 
ISSUE— Hands-On. In- 
Depth Reviews on 
NetWare, StarLAN, G/ 
NET. S-NET. ProNET 10. 
ARCnet. Tl's LAN^rver; 
Professional's LAN 
Primer; Hard Disk Tips: 
More Speed, More 
Space; First Look at HAL; 
3 Winning Word Proces- 
sors; Phoenix Macro 
Assembler and more. 



11/25/86-COMPAQ: 
THE NEW LEADER; Sp^ 
cial Report: RAM Resi- 
dence Crisis; On-Line 
Searcher; One-Stop 
Shoping;lstLookatPFS 
Professional Series; 
State-of-the-Art 
M*A*S*90; Volkswriter; 
The Gallery Collection; 
Flash Supra Liminal 
Messages and more. 



ll/ll/86-3rd ANNUAL 
PRINTER ISSUE-97 
New Printers Evaluated 
By PC Labs: Dot Matrix, 
Die-Hard Daisy Wheels, 
Users As Low As $1,995, 
New Lasers With En- 
gines-, A Readable Up- 
Top— The Z-181; Small- 
Talk; New Mice from 
LogiTkh; Create A Mas- 
ter Print Control Utility 
and more. 



10/28/86-TAMING 
COMMUNICATIONS-PC 
Labs Tests 34 Modem 
Programs for Speed, 
Power and Ease; Bar- 
gain ATs- 8 Compati- 
bles Under $2,000.; 
R;Base Series 5000 and 
dBASE III Plus Go Head 
to Head; IBM's Next Gen- 
eration 286-Based XT 
and more. 



10/14/86-PC LABS 
TESTS 18 LOW-COST 
COMPATIBLES; 3 Lotus 1- 
2-3 KnockOffs; The 
Language of Al — 7 
PROLOGS Compared; 
lstLookatCompaq's32 
Bit PC; 6 Utilities for 
Byte-Lewl Editing; FREE 
PROGRAMS-Set Bor- 
der Colors in Turbo Pas- 
cal; Pop Up Note Pads 
and more. 



9/30/86-NEW SCAN- 
NERS FOR TEXT GRAPH 
ICS; IBM’s 8-MHzAT; 
MapMaking Software; 
PC Labs Tests 14 Re- 
mote Emulators That 
Speak SNA; FREE PRO- 
GRAM— Painless Disk 
Cleanup; Wyse PC286; 
Voice Technology; Gener- 
ators Give New Life to 
COBOL and more. 



9/16/86-PC LABS 
TESTS 18 ACCELERATOR 
BOARDS-25 Back Up 
Systems; Programming; 
More EGA Secrets IBM 
Never Told >bu; 4 9,600 
bps Modems; The Soft- 
ware Key to Hard Disk 
Security; 7 3270 Emula- 
tion Boards; 2 AT Alter- 
natives; FCC Certifica- 
tion Wars and more. 



JULY 86- DOS TO TRA- 
VEL-PC LABS Tests 9 
Top Portables; Project 
Database 11-26 FlatFile 
Choices; PC Ubs Tests 
10 Oisk/Tape Combo 
Units; Smart Answering 
Machine; How to Flag 
Live Toggle Keys; Strip- 
ping Down dBASE Files 
for Speed and more. 


Order back issues of PC MAGAZINE by returning the attached coupon, or clearly written order 
form, and mailing it with $8 per copy ordered ($9 in Canada and all other foreign countries) to: 

Other available issues call (212) 503-5319. 


Please ship me the checked copies. I am enclosing 
$8 for each issue ordered ($9 in Canada and all other 
foreign countries, U.S. currency). 


Issue date: 

□ y\mi □ vuKi 

□ 1/13/87 □ 12/23ffl6 

□ 11/11/86 □ 10/28/86 

□ 9/1M6 


□ mmi □ y27/87 

□ 12fl/86 □ 11/25/86 

□ 10/14/86 □ 9/30/86 

D July 86 


PC Magazine, Attn: Kim Armstrong 

One ParkAvenue-4th Floor, New York, NY 10016 

□ Check/Money Order enclosed $ 


NAME 

ADDRESS 


CITY 


STATE 


ZIP 


Order today, quantities are limited! 






COMPUTER DISCOUNT WAREHOUSE 



W/256K 1 FLOPPY. 20 MEG $1320.90 

W/256K 1 FLOPPY. 30 MEG $1439.90 

IBM AT 

W/256K 1.2 MEG FLOPPY $2199.40 

W/512K 30 MEG $2989.64 

Model 339 W/512K. 30 MEG $3499.00 

Monitor A monitor adwior ciro aOdil>onal 


WHY PAY 
RETAIL? 

Nobody Setts 
For Uss 


comMa 




PORTABLE 

2 DRIVE 256K .'.'T $AVE 

1 DRIVE. 20 MEG LOW PRICE 

PORTABLE II MODEL II $2099.30 

PORTABLE II MODEL IV $3179i30 

DEBKPRO 

*286* 12 MHz BASIC UNIT $2144.29 

*286* 40 MEG $2993.29 

‘306* 40 MEG $4679.28 

*386’ 70 MEG $9289.26 

CALL FOR LOWEST CUSTOM QUOTES ‘386’ 130 MEG $6339.28 


HARDWARE, SOFTWARE & PERIPHERALS AT WSCOUNl PRICES 


THE ALL NEW 
IBM PERSONAL SYSTEM 2 

80e6 2dnve CALL 

6066 1 dnve. 1 hard driM FOR 

80266 20 Meg system BEST PRICE 

60266 40 Meg system A AVAILABIUTY 

IBM XT™ SPECIALS 
IBM XT W/256K 1 drtve SB9§.43 

IBM XT W/256K 2 dnves 999J7 

IBM XT W/2S6K 1 floppy and 20 Meg . .1249.90 
IBM XT W/2S6K 1 floppy and 30 Meg . .13B0.90 
IBM XT W/256K 1 floppy and 40 Meg . . 1696.90 
IBM AT™ SPECIALS 
IBM AT W/2SM 1.2 Meg floppy S2199.46 
IBM AT W/512K 30 Meg hard dnve . . . .29eU4 
IBM AT W/512K 40 Meg hard drive ... .3096.55 
IIM AT W/S126 7Q Meg hard drive 3396.96 

IBM AT Model 339 3499JM} 

AST SPECIALS 

AST Model 80/90 $1556J0/ 1947.21 

AST Model 120/140 2328.4S/Z70tM 

AST Model 170 3O41S0 

OaKT SPECIALS 

AT&T 6300 W/128K 1 dnve S1298J1 

AT&T 6300 W/256K 2 dnves 142a24 

ATST 6300 W/2S6K 1 floppy. 20 Meg 1649.23 
AT&T 6300 W/256K 1 floppy. 30 Meg . .1698.14 
All AITb Inclode moaltor, koytioard and DOS 
Panasonic 

BUSINESS PARTNER SPECIALS 

PANASONIC FX-600F1 S789.90 

PANASONIC FX-600HD20 20 Meg 1219.75 

PANASONIC FX-600F1 AT compatible .... 1499J0 

PANASONIC FX-80(IHD30 30 Meg 2149.20 

TOSHIBA SPECIALS 

TOSHIBA 1100 Plus $1484.10 

TOSHIBA 3100 2778.95 

WYSE PC/AT SPECIALS 

WYS£ PC 1 drive $849i8 

WYSE 2200-01 AT compatible 1349.n 

WYSE 2200-20 AT compatible 1775.20 

WYSE 220(M0 AT compatible 2269.40 

com r rea "* specials 

COMPAQ penaWe »/2$6K 2 floppies SAVE 

COMPAQ portable W/256K. 20 Meg. .LOW PRICE 
COMPAQ OeskPro wn28K 1 floppy ...$1299.96 
COMFVNQ OeskPro w/256K 2 floppies . . . 13S4.26 
COMPAQ OeskPro W/64CIK 20 Meg hard dnve 1699.96 

COMPAQ OeskPro W/640K 30 Meg 2169.50 

COMPAQ Portable II Model II 2099JO 

COMPAQ PwMIf II Model IV 3179 JO 

COMPAQ Portable III 20 Meg NEW MODEL 

COMPAQ Poruble III 40 Meg IN VTOCN 

COMPAQ Dnkfrei 25IK 1 floppy SAVE 

COMPAQ "286 ’ OeskPro w/30 Meg CALL 

COMPAQ -286 ' OeskPro w/40 Meg . . . .2953.29 

COMPAQ -386" OeskPro 40 Meg 4679.28 

COMPAQ -386" OeskPro 70 Meg 5255.28 

COMPAQ -m- DothPra 130 Meg 6335.62 

Other Computers /Wailabie UpoaRequest 


HP744« HITG-1011 

HP7475A HI TG-1017 

HP SCANNER HI TG4011 

HI DMP-42 HI TG4017 

HI DMP-52 HI TG4024 

HI DMP-52MP HI TG-8036 

HI DMP-56 PGSLS-300 

SUMMASKETCH. both 12^12 & 12x18 

CAU FOR PRICE & AVAILABIUTY 

MINISCRIBE 80 Meg 28ms 895.45 

PRIAM 46 Meg hard disk 699 55 

PRIAM 60 Meg nard disk 947JS 

PRIAM 130 Meg hard disk 2240 40 

SEAGATE 4038 30 Meg hard disk 559J0 

SEAGATE 4051 40 Meo hard disk 649.60 

SEAGATE 4096 60 Meg hard disk 95959 

CITIZEN 1200 $188J5 

CITIZEN MSPIO 275.20 

CrTIZEN »4SP1S/M$P20 38400/334 92 

OiCQNix Primal by Kodak 366.17 

EPSON LX96 60COI100CPSNL0 5TD 1S9J4 

EPSON LOeOO 437 40 

EPSON LQ1000 625 32 

EPSON FX86e 312.12 

EPSON FX286e 437.40 

EPSON EXBOO/EXWOO 3M.7B/499 99 

EPSON LQ2500 875J8 

EPSON COMREX 420i 132 Col. 420 CPS 69900 

IBM Pro Printer 424.95 

IBM Pro Primer XL 57502 

IBM Pro Printer il 441.95 

IBM Pro Printer X24 626.42 

IBM Pro Printer XL24 822.42 

IBM OuielWTifer II 109750 

IBM Qutetwnter III 1346J2 

NEC Colof P6/C>lef P7 539.74/70912 

NECefiaSD 38756 

NEC P6 80 col 449.22 

NEC P7 136 Cd 216 CpS 615J5 

NEC P5 136 col 290 Cps 999.67 

NEC P5XI 1027 J2 

NEC P9XL 1169.25 

NEC 3550 SpifWiter 707.12 

NEC 8850 Spinwrrter 1097.79 

OKI Oklmate 20 117.72 

OKI ML 182P/MI 162$ 234J0/276 10 

OKI ML 192 Plus 34410 

Ml ML 193 Plus 519 40 

OKI ML 292 Plus 424.44 

OKI ML 293 Plus 547.55 

PANASONIC 1080 219.16 

PANASONIC 1091' 284 JO 

PANASONIC 10921 359.40 

PANASONIC 1592 433.44 

PANASONIC 1595 517.44 

PANASONIC 3131 284 J2 

PANASONIC 3151 409J2 

TOSHIBA P321 468.26 

l^fBAPKlSL NEW MODEL 

TOHIBA P34tE 669 86 

TOSHIBA P351 SIP Model 2 979.99 

AST Laser Pnnfer S3245.48 

CORONA Laser Pinter 1t98J6 

H P Lasal iet Modal 2 IN STOCK 

H-P Laser Jet 500 Plus SAVE 

QUAD Laser LS1101 3199.99 


INTERFACE CARDS A 


1/2 height floppy dmft $99.08 

MiNisCflieE H Mag 1/2 height w/eont. 33914 
MINISCRIBE 30 Meg 1/2 height w / RLL . . . 399JS 
SEAGATE 20 Meg 1/2 height hard dmc . . .349J)0 
SEAGATE 30 Meg tuM height w/controHer .84900 

SEAGATE 30 Meg 1/2 height w/aL 429.72 

GENOA 20 Meg mt. tape GENOA 574.85 

GENOA 20 Meg Id. tape IS NOW 63602 

GENOA 60 Meg im. tape NOi/ELL 734.60 

GENOA 10 Mag ad. tape COMPATIBLE 19610 

IOMEGA BERNOULLI lO-hiO 1424.21 

IOMEGA BERNOULLI 20 * 20 1639.60 

IRWIN 10 Meg tape backup 349J4 

IRWIN 20 M/40 M Internal T^ SAVE 

TALLGRASS 20 Meg Internal Tape 397.40 

TALLGRASS 20 Meg External Tape 592J7 

MINISCRIBE 30 Mag Flashcard $469.96 

MAYNARD 20 Meg 575.40 

MOUNTAIN 20 Meg/ 30 Mag S19J0 / 569.50 

PLUS DEVELOPM^T 20 Meg 649.40 

WESTERN DIGITAL 20 Meg/^ Meg CAU 

m 

APPARAT 64 / 384K w/Clock $99.89 

AST 6 pack with 64K C/S/P expands to 364K 166.24 

AST Premium 6 pack S12K 364.25 

A,^ Premium Advantage lor AT 448.40 

AST Advantage for AT 34500 

INTEL In-Board 386 1217.40 

INTEL PC Aboveboard for w/64K 24560 

INTEL PC Aboveboard wrth par & ser . . .279.60 

INTEL AT Aboveboard w/128K 360.24 

INTEL AT /tboveboard with par & ser . . .390.60 

LASER I/O «/par set game clock. 3I4K 99 99 

ORCHID Tiny Turbo 399.45 

ORCHID 3M Accel B88J8 

QUAD AT expands to 2 Meg 32543 

QUADRAM Silver Quad Board 139J0 

■V'|.|.’|.l.l!l:M'IJ’M.'lk;.l:M 

AMOEK 310A/41QA $139.99/154.95 

AMOEK 1260 (8771 

COMPAQ monochrome monitor 188.46 

IBM monochrome monitor 219J4 

PGS MAX 12E amhar color 167.40 

PACKARD BELL Green or Amber 89J5 

TAXAN 123 Green/124 Ambtr .. .119J0/ 124.05 
VIKING 1 Monitor $1649.65 

PACKARD BELL color card w/p $ NJO 

P/^CKAFtO BELL monographics card w/p . . 99.00 
GENOA Spectrum (color monographic w/p)16175 

HERCUL^ color card w/p 1M.16 

HERCULES monographics plus w/p 179J4 

STB CHAUFFEUR HT w/p 199.60 

TAXAN MON OGRAPHIC w/p 99.00 

AMDEK color 600S $349.24 

AMDEK color 722 449,49 

IBM cokif monitor 528.77 

MA6NA/0X 14 ' RGB 640 X 200 . . 289.00 

PGS HX-12 Hi-Resolution RGB . . . 412.32 

PGS LM-300 499.78 

TAXAN 635/ 650 397.90/46190 

TAXAN 720 37110 


COA RRODUCTS 


EGA MONITORS 

COMPAQ enhanced graphics monitor. . . .$514.14 

IBM enhanced graphics monitor 67141 

NEC Multisviic Sn.67 

NEC APC-IV ColOf Monitor 56176 

PGS HX-12E Hi-Resolution RGB 488J2 

SONY MULTISCAN SAVE 

TAXAN 760 New EGA Model <77iMI 

TAXAN 770U 53140 

EGA DISPLAY CARDS 

ATI Wonder Card $26175 

GENOA Sugar EGA 255SS 

IBM Enhanced Graphics Adapter 39190 

NEC 06 1 646x460 334 43 

ORCHID EGA Card 32194 

PARADISE Auto Switch EGA 33116 

QUADRAM EGA Card 31110 

QUAD Prosync 35190 

SCOA Star EGA 21150 

TAXAN Auto Switch EGA Card 29199 

VIDEO 7 Vaga Otiuxa . . 369.70 

AST 5251-11 PIUS/S2S1-12 SC38iM/591IO 

EVEREX 12006/24086 199.90/191.50 

HAYES Transet 1000 128K 274.10 

HAYES 1200/12008 392J8/29103 

HAYES 2400 57580 

HAYES 24006 48116 

IRMA 3278/79 Courier 69517 

SCOA Starcom 12006 10406 

US ROBOTICS 120U HAYES compal 1M.A6 
US ROBOTICS 1218 Edvaal 12111 

US ROBOTICS 24981 19171 

VEN-TEL All Models SAVE 

Smartcom/CrWHtalk 5tJ6/96J8 


4164 (64K) 9 Chip set S13J0 

126K piggy backs 9 chip set 34 JS 

8087-2 (for COMPAQ OeskPro) 154J3 

•087 3 (lor PC/XT/COMPAQ Pertahlal 121.50 

80287-6 (for AT and AT Compatible) 168J0 

80287-8/10207-10 297.’ 


412S6K (256K) 9 Chip s 

COMPM 396 1 Mag u I 




166/33125 
32 JS 
SAVE 


H 


A-B Swilchino 8oi (par or tarial) $31.95 

BASF O/S, 0/D 12 Je 

BASF 35 - Disk lor MACINTOSH S pack ... 17.99 

BASF Disks for AT (12 Meg) 2114 

KENSINGTON Masterpiece 9199 

KENSINGTON Maslorpitca Plus 11140 

KENSINGTON Masterpiece Remote 117J5 

KEYTRONICS 5150 9100 

KEYTRONICS 5151 PC or ATIT 162.00 

PERMA POWER 6 Outlet Surge Suppressor 2140 

QUADFIAM Micro Faars 14140 

Printer Cable (IBM to Centronics) 6 ft 1199 

SCOA Surge (Suard 

XT Paww Sufffy 156 am! 


BIOS 


LOGITECH Logimouse Bus Version $109 06 

LOGITECH Logimouse C7 89.95 

MICROSOFT Mouse (Bus Version) 119.34 

MICROSOFT Mouse (Serial Version) ... . 131.26 

MOUSE SYSTEMS (Serial Wrsion) 10155 

MOUSE SYSTEMS (Bus Version) 11177 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


Call COW for custom quotes 
on products not listed. 


If you find a batter price 
call us bafora you buy. 


WHY WAIT ? CALL COMPUTER DISCOUNT WAREHOUSE NOWl 

1-(800) 233-4426 


•r laOOQO paan tSOO handlwf 


CIRCLK 109 ON READER SERVICE CARD 

In Illinois FAX 

] ( 312 ) 498-1426 ( 312 ) 291-1737 


HIGH VOLUME 
BIDS INVITED 
P.O. BOX 3048 
Northbrook. IL 
80065 


CDW 687 PC 













Lights For 


AT Style 


(Second Drive Optional) 


S4<Key AT Style 
Keyboard With LED 
Lights And Large 
Return Key 








Fully IBM Compatible 


30MB XTURBO 

€k>mplete System Ready To Plug In And Run 

Including TTL Hi Res Amber Monitor 


#$995 


oo 


LOWEST PRICnVO BVEB. . . For a superb quality, fully 
compatible XTbrbo Complete System. Not Just an every- 
day ho-hum clone, but a true IBM workallke in a hand- 
some AT Style Case with dazzling speed and every feature 
you want in an XTUrbo. 

With keyboard switchable 4.77 and 8 MHZ speeds, the 
Northgate X'nirbo is an Impressive package. It processes 
data two-thirds faster than the IBM XT. And with your 
choice of 10. 20 or 30 Megabyte hard drives, represents a 
truly exceptional value. 


The Northgate XTbrbo comes to you assembled, fully 
tested and ready to use. Just plug the monitor to the main- 
frame and turn on the electricity. Use it for 30 days. If for 
any reason you vrlsh to return it. there’s no questions asked. 
(Fewer than .001 ever come back). 

DoUar-for-dollar. feature-for-feature. there's simply no bet- 
ter buy in the world. Northgate's massive purchasing 
power, combined with our unique direct marketing 
method makes it possible to bring these outstanding 
values to you. Compare price, compare features. Then 


Phone Northgate! 

Look! Ton Get All These Features At Industry Low Prices: 


1 . Dual Speed— Keyboard Switchable 

2. 640K Mbrd.. 256K RAM Installed 

3. 8087 Co-Processor Socket 

4. Eight Expansion Slots 

5. 150-Watt Powrer Supply 

6. Front Panel TUrbo/Power/HD Lights 

7. Can Boot-up in Turbo Mode 

8. Unique. Heavy-Duty AT Style Case 

9. Built-in Speaker 


10. Runs all MS-DOS programs 
including 1-2-3. Flight Simulator, 
etc. and GW BASIC 

1 1. Brand New (Not Rebuilt) Famous 
Brand Hard Drive and 
Controller Card 

12. System Boots From Hard Drive 

13. 3^K Direct Drive (Not Belt Driven) 
Famous Bixind Floppy Drive 

14. Floppy Controller 


15. AT-Style Keyboard. 84 Keys. LED 
Indicators and Large Return Key 

16. Monographics (Hercules Compatible) 
Card With Printer Port 

17. High Resolution TTL Amber Screen 
Monitor 

18. System Assembled and Diagnostic 
Tested in our Labs. 

19. One-Full- Year Limited Warranty 
20. 30-Dav Return For Refund Policy 


No Gimmicks, No Hidden Costs, Prices Are For Complete Systems 


OPTIONAL 


Above Ssrstem With 
lO MB Hard Drive 


$845 


OO 


COMPLETE 


OPTIONAL 


Above System With 
20 MB Hard Drive 


$940 


COMPLETE 


lOO 


No Risk Consmner 
Protection Finn 

We guarantee Northgate 


nputers. Return for 
100% Refund if it fails in 
any compatibility test. 
Full Year Parts and 
Labor Warranty on 
Entire SystemI 
You Can’t Losel 


Sold Only By Direct Marketing 

612 553-0320 


PHONE 

NOW 


NORTHGATE 

COMPUTER 

SYSTEMS 

IOtvr$<aV(> 4S< *iCO"POO»'fO 


Products Formerly Sold by OUa Computers 


2905-Northwest Boulevard Suite 250 
Plymouth, Minnesota 55441 


VtSA 


COD 
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i^rlington ©>mputer /Product/ give/ you the 
be/t price/ on IBfll PC/. . . 


IBM XT 


1 Drive. 640K. 20 MB Harcj Disk 
Monochrome Monitor Color Monitor 

$1475 $1675 

XT 286 (6 MHZ) 

^ Drive. 512K. 20 MB Hard Disk 
Monochrome Monitor Color Monitor 


$2395 


$2595 


J Vs 


IBM AT 

1.2 Floppy, 512K, 20 MB Hard Disk 
Monochrome Monitor Color Monitor 

$2795 $2995 

AT 339 (8 MHZ) 

1.2 Floppy. 512K. 30 MB Hard Disk 
Enchanced Keyboard 

$3495 


. . .and COMPAQ too! 


COMPAQ PORTABLE 

2 Drives. 256K $1595 

1 Drive. 256K. 20 MB $1950 

1 Drive. 640K. 20 MB $2025 


COMPAQ DESK PRO 


1 Drive. 640K. 20 MB 

Green or Amber Monitor . $1750 


COMPAQ 286 


DESKTOP — 1 Drive 

640K. 30 MB. Monitor .... $3075 


PORTABLE II MODEL IV - 
1 Drive 640K. 20 MB $3295 


COMPAQ 386 
BRAND NEW 
AND 

IN STOCK! 

CALL FOR 
CUSTOM 
CONFIGURATION 


DRIVES & TAPES 


360K Floppy for PC $99 

360K Floppy for AT $115 

10MB Tape Backup for XT $389 

20MB Tape Backup for XT $459 

20MB Tape Backup for AT $489 

Plus Hard Card $659 

EVEREX 

60MB Internal Backup for AT $739 

60MB External Backup for AT $899 

SEAGATE HARD DISKS 

20MB Kit for XT (Model 225) $329 

30MB Kit (or XT (Model 238) $399 

30MB for AT (Model 4038) $549 

40MB for AT (Model 4051) w/software .. $699 
80MB for AT $969 

IOMEGA 

10 + 10 Bernoulli w/Controller $1875 

20 + 20 Bernoulli w/Controller $2425 

V J 


( VIDEO BOARDS ^ 


Hercules Graphics Plus $189 

Hercules Color Card $145 

STB EGA Plus $269 

Paradise Autoswitch $345 

Quadram Prosync $349 

Quad EGA $309 

NEC GB1 $389 

Vega Deluxe $365 

Everex EGA $249 

Everex Edge $219 

Hercules Compatible Graphics Card $85 

Hercules Compatible Color Card $69 


MONITORS 

AMDEK PRINCETON 


310A $145 

600 $395 

722 $499 


MAX12 $159 

HX12 $415 

HX12E $505 

SR 12 $565 

NEC Multisync $549 

THOMPSON Color $319 


I 



ARLINGTON HEIGHTS. IL 60005 


FOR ORDERS S SYSTEMS QUOTES: 

800 - 548-5105 

FOR INFORMATION AND ILLINOIS CALL 312/228-6333 

Prices and Availability Subject To Change Without Notice 




Bringing you tho bo/t in iBfn compotibie 
poriphoroi/ /inco i984. 



★ ISSUE HIGHLIGHTS ic 


AST RAMPAGE AT 

HAYES 1Z00B 

NEC MULTILSYNC 

EPSON FXESeE 

W/2 MEGABYTES 

W/SOFTWARE 

MONITOR 


$539 

$335 

$549 


PARADISE 

EVEREX 300/1200 

SEAGATE 20MB 

EPSON LQIOOOi 

AUTOSWITCH 

MODEM W/SOFTWARE 

HARD DISK KIT 



$119 1 


o;.. ^^679,^ ; 


PRINTERS 

EPSON 

LX 86 $179 LQ 1000... $619 

FX 86E . . . . $309 LQ 2500 . . . $869 
FX 286E . . . $435 EX 800 ... . $369 
LQ 800 . . . . $439 EX 1 000 . . . $499 

OKIOATA 

192 PLUS $349 

193 PLUS $525 

292 W/MODULE $549 

293 W/MODULE $659 

PACEMARK $1749 

TOSHIBA 

321 $459 

351 MODEL II $959 

NEC 

P6 $459 

3550 $789 

P5XL $999 

P7 $639 

IBM 

PROPRINTER $399 

PROPRINTER XL $549 

HEWLETT-PACKARD 

LASERJET II $1795 

SILVER-REED 

EXP800 $669 


SOFTWARE 


LOTUS 123 $319 

SYMPHONY $429 

WORD PERFECT 4.2 $205 

WORDSTAR 2000+ $279 

MULTIMATE ADV $285 

MICROSOFT WORD $259 

FRAMEWORK $399 

D BASE III PLUS $399 

R BASE SYSTEM V $389 

VOLKSWRITER III $145 

SMARTCOM $49 

CROSSTALK $99 

NORTON UTILITIES $59 

MANAGING YOUR MONEY . . $115 


MODEMS 

HAYES 

1200 $359 

1200 B ALONE $289 

1200 B W/SOFTWARE $335 

2400 $559 

2400 B $499 

EVEREX 300/1200 
W/SOFTWARE $119 


MULTIFUNCTION 

BOARDS 

EVEREX MAGICARD 384K . . . $159 

AST 6 PACK W/384K $189 

AST 6 PACK PREMIUM W/512K $339 

AST ADVANTAGE $339 

AST RAMPAGE PC W/256K. . . $259 
AST RAMPAGE AT W/512K . . . $409 

ORCHID TINY TURBO $399 

INTEL ABOVE BOARD PC . . . $269 
INTEL ABOVE BOARD PC P/S $299 
INTEL ABOVE BOARD AT ... . $359 
INTEL ABOVE BOARD AT P/S $399 

IRMA BOARD $739 

AST 5251-11 $559 


CHIPS 

64K RAM CHIPS 9 FOR $11 

256K CHIPS EACH $2.75 

8087-3 $109 

8087-2 $149 

80287 $169 

80287-8MH2 $269 


MICROSOFT 

MOUSE SYSTEMS 

EPSON PRINTER STAND 

KENSINGTON 

BUS MOUSE 

MOUSE 

W/PRINTER PURCHASE 

MASTERPIECE 

$119 

$106 

$15 

$89 

MICROSOFT 

135 WATT 

COMPAQ 

KENSINGTON 

SERIAL MOUSE 

POWER SUPPLY 

FLOPPY DRIVE 

MASTERPIECE PLUS 

$129 

$95 

$99 

$129 




FOR ORDERS S SYSTEMS QUOTES: 

800 - 548-5105 

CUSTOMER SERVICE AND IN ILLINOIS CALL 312>228-6333 
Prices and AvaMability Subject To Change Without Notice 


iOrlington 

&mputer 

jProduct/.inc. 

3025-E S. MALMO 
ARLINGTON HEIGHTS. IL 60005 








EPSON PLOTTER 

FOUR PEN/FOUR COLOR 


$198 


4 waterbase pens- 
4 oil base pens 


100 sheets coated paper . 
10 sheets overhead 
transparency film 


LIST PRICE *599 

*5 

*5 

»5 



Top rated business graphics software 
package for PC _ - - - -*29 

Parallel PC cable ‘19 


y “The Epson HI-80 is the final choice. It makes a name for itself at the 
low end of the price scale (*599) and the top end of the performance 
i scale.” PC MAGAZINE 

^ • Automatic Pen Capping 

• Fast • 9 Inch per second • Standard Parallel Interfacing 

• Accurate • .1 mm step size • Accepts Paper or Transparencies 

• Four Pen/Four Color • One Year Epson Warranty 


EPSON PRINTER 

$199 


LIST PRICE ‘299 
TRACTOR OR 
SHEET FEEDER 
*29 



LX-66. FX-86e/286e. EX-fiOO/IOOO. LQ-600/1000/2500 
IN STOCK. CAU FOR LOW LOW PRICES 


EGA PACKAGE 

»569 


Hl-res EGA video card... *199 
Hi-res EGA monltor...*399 


LIST PRICE *998 

• Dual Mode Monitor 

• Non-glare .31 mm Dot Pitch 

• 640 X 350. 640 x 200 


• EGA. CGA . MDA & HGA 

• 100% IBM Compatible 

• 256K of Video RAM 


Hl-RES RGB MONITOR 

*289 


HARD SJfXCARD 


LIST PRICE *699 

• 640 X 240 Non-glare Tube 

• 16 color, 39 mm Dot Pitch 

• Includes Free Cable 



21 MB CARD 


30 MB CARD 


Manufactured by 
Hitachi. Samsung or Casper 


*398 *498 


• 21 3 MB Formal.ed , . Plated Madia 

• Lowpower • Light 2.4 Lbs. 


360K DISK DRIVE 

Built By Alpine Electronics to IBM Specifications, same as Oume 142 


OPTI-MOUSE 


$ 65’5 


LIST PRICE ‘199 

10-99 100+ 

»62» »59“ 



The Best Mouse 
For Your PC! 


DR. HALO II 

The #1 Ranked 
Free-Hand Graphics 
Software Package 


• 360K 

• 48 TPl 

• Double-Sided 


» Double density 
• Half Height 


sonware Kacn 

$99 $9 


LIST PRICE *220 


With Purchase of Optimouse 


NO-SLOT CLOCK 

For Your PC-XT (Clone) or Apple 



Uses No Slot 

• 20 Year Battery 

• includes Software 

Plug-in Clock Board for PC... *49 


MICROSOFT 
MS-DOS 3.20 

*88 


Including 
GW-BASIC 
Supports 3V Drive 


SVi” DISK DRIVE 

FOR YOUR PC/XT/AT 

*149 

720K Disk Drive For 
Mass Storage or for 
Down Loading to your 
Lap-Top Computer 
Requires DOS 320 


1200 BAUD 
DELUXE MODEM 
YOUR CHOICE 

*108 

INTERNAL OR EXTERNAL 



PLACE ORDERS TOLL FREE! 

Continental U.S.A. (800)421 -5500 
m inside California (800)262-1710 

4901 VY. Rosecrans 
Hawthorne. CA 9025 

Ave. Box 5046 

1 -5046 

m 

Prices at our six store locations will be Ca. & Tx. residents add sales tax. Prices & 
higher. availability subject tochange without notice. 

We accept cash, checks, credit cards or Shipping & handling charges via UPS 
purchase orders from qualified firms and Ground SOC/lb. UPS Air $1 .00/lb Minimum 
Institutions. Minimum prepaid order $15.00. charge $3.00. 
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FREE SOFTWARE 


CCC-XTc 

599900 

1 30 MB Seagate Hard Disk, 560K Fujitsu 

Floppy Drive, 4.77 or 8 MHz CPU spc*ed. 
Keyboard, TTI. Monitor and Video C.ard. 

Color Option w/Monitor & Card 

_*299“ 

♦ SOFTWARE 


Framework II 

.*399” 

DBASE III + 

.’399“ 

Microsoft Quick Basic . . 

..’69" 

Borland lUrbo ‘‘C" 

. . ’69“ 

PFS: 1st Choice 

*9990 

VP Planner 

..’69“ 


Norton Utilities 

..’69“ 


Managing Your Money . 

.’109“ 


i INTERNAL MODEMS 


CCC-AT< *1099” 

6 or 10 MHz CPU Speed, 1,2 MB Floppy. 
Keyboard. 

♦ OPTIONS ♦ 

TaMonUor&.MGPCard ‘179“ 

Cx)Ior Monitor & O>lor Card *599“ 

50 MB Hard Drive *649“ 

40 MB Hard Drive *749" 

101 Style Keyboard *59“ 


FREE CATALOG 

MCAISA SAME AS CASH 


roM-XT™ ‘1699“ 

2S6K. I..K)0K Drive. 20 MB Hard Disk 


Auto Adjustable^ 1 200 Baud *99“* 

Auto An.swer Jl 2400 Baud *199“ 


CCC-EXTERNAL MODEMS 

Auto Adjustable^ 1 200 Baud »99'» 

Auto Answer Jl 2400 Baud *249“ 

SERVICE AFTER THE SALE 

On-going service on a “first name’' basis 
with the person you bought it from, ux^tir 


♦ PRINTERS ♦ 
DYNAX2010 . 

20()C:PS, K) Carriage jOy 

DYNAX2015 i//r»oo 

200CHS, 1 VCarriage *449^ 

EPSON LQIOOO f^acioo 

24Pin,24(K;P!>, IS ’Carriagc OW 

Toshiba 351 iqoqoo 

24 Pin, 288 CPS, 14 "Carriage yyy 

50 D/S D/D DISKETTES 

Plus FRF.E 60 ('.apacity Data C.ase *29’’ 

CIRCLE 270 ON READER SERVICE CARD 


COMPAQ 386™ . . . *5199” 

1.2 MB Hoppy. 40 MB Hard Disk 

t-j 

1 SPERRY IT™ 

.’2999“ 

■ j" 

1.2 MB Roppy, 40 MB Hard Disk 

!i 

-4 SPECIALS ^ 

jl 

EGAMonitor . . . . 

*45900 

S 

EGA Short Card . . 

*17900 

i 

Color Monitor . . . 

*29900 

\ 

2MBEMSXT 

*9900 

i 

Monograph w/pp 

..*69"* 


30 MB Kit 

*39900 


286 Rirbo Card . . 

*29900 

1 

Electronic Arts . . 

30% of. 

8 


GUARANTEES/WARRANTIES 

All CCC Hardw’are is Warrantied for 1 Year, 
50-Day .Money Back (tuarantec for Mail 
Orders ( 1 S Days for Walk-ins). All systems 
are fully a.s.sembk'd. tested & burned in. 


, 

Chicago ^^mputer ^nnectiom 


The Right products* die Ri(^t prices, the Ri^t sendees. 5239 Nordi Harlem Avenue, Chicago, Illinois 60656 (312) 774-0091 


AMEX, Add 5%. Personal checks, Add 2%. Wc Don't Hold Checks Because That Would Delay Delivery. IL residents add 8% sales tax. Shipping extra. All orders prepaid. 


CALL TOLL-FREE FOR OUR LOW, LOW PRICES! (800) 422-2666 

CCC‘XT..CCC-AT..CCC*3S& and CCC PofUbl« XT. we refUtered trademark* cT OUnfu CoR^xHer ConnecUoa Inc. IBM and COMMQ are reglMered iradematka of their reif>ective compantca. Prlcea a^iect to ctaansc. 


















^ stop buying technology that becomes obsolete tomor- 

I row! . . .CCI tinally gives you the power of expandability 
..The CCI ST/286 10MHz or CCI ST/286 12MHz AT'. 


Includes: 

MothertDoard with Intel 80286 
640KotRAM, 1.2 Meg floppy 
101 key. enhanced keytxiard 
192 Watt power supply 


• Clock-calendar with battery back-up 

• Enhanced set-up and diagnostic 
software and all documentation 

• Western Digital controller card 

80386 Upgrade From $800 


m 


!8$I49S l^$239S 

THE CCI ST/386 

When the going gets tough, call in the speed and power 

This Irawerhouse Includes: 

• 3 eight-bit, 3 sixteen-bit and 
1 thirty-two bit expansion slot 

mY$3i9s 


of the CCI 80386.. 

Intel 32 bit 80386, at 14,2 MHz 
'640K RAM and 1.2 Meg floppy 
• Full 101 key enhanced keyboard 
•Serial and parallel ports 
• Optional high-speed 80287 
^Norton Rating avg. 18.4 


THCasr/386WnilPC-IIOS3il6 

Software Link’s PC— MOS 386 offers the speed and power of a 
*100,000 minicomputer in a desktop PC. It alloyys multi-tasking, 
accommodates up to 25 users, and gives them access to up to 
four gigabytes of memory. . . Includes: 

The CCI ST/386 •Monographics adapter 

2.6MB of RAM,1 .2 Meg floppy • Monochrome Monitor 
• 101 key, enhanced keyboard •Ahighspeed44MBdrive 
• Serial and parallel port 
PC-MOS386 


>HY$499S 


iComputer Classifieds, inc. 

17830 State Road 9, Miami, Florida 33162 
(305) 651-5853 Telex 510-600-7725 

Call Today (800) 331-5150 
In FL Call (305) 651-5853 
Support Line (305) 651-0073 

NochaigetoiUPSgfoundshipping NosufChargeforWassefCardoiVisa Flofiba 
lesidentsadd 5 percent sales tax *30>D«y Guarantee Call or wnte lor details 
AN Trademarks Ackrxxviedged 
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WORDPERFECT 4.2 

<192 

dBASE 111+ 

*379 

LOTUS 123 

$309 


PFS: 

LOWEST PRICES 


DRAFIX 1 + 

•179 


GENERIC CADD 3.0 

$55 


UPS 


MANIFEST SHIPPING 
500 SYSTEM 


•1995 


100 lb. DIGITAL 
SCALE 


WARE & PRINTERS 


SINCE 1984 


NEW VIEWS 

$489 


PERSPECTIVE 30 

•139 


LOGIMOUSE 

$68 


STUN/GUN 


WAREHOUSE 

N. 20«1 StTMt «102ei 
Phoenix. AZ 85064 
TOLL FREE with Ofdar 
602-9»5-1134 

MTM.F 9-2 SAT 
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HARDWARE 

PANASONIC, TOSHIBA. AST, ATARI, 
COMPATIBLE COMPUTERS CALL 


MODEMS^ BOARDS, DRIVES - 

LOlusSIgnol 429 Caploln364K 

Ev«com1200 105 Advontoge Premium 

EveiCQm2400 229 SaPo)iPKis384K 

Hayes Modems CMl Sotf^ok Premium 
Procflcd Modem 1200 135 Intel Atxw Boord PC 

USRot)Olics2400 189 Above Boon] AT 
Genoa Spectnm Rus 249 Tolitree J-Ram3. . 
Hercules Graphics + . 179 Mach lOw/Mouse 
EGAWonder 269 Seogoie 20li<e Kit 

Evarex EGA Enhancer 205 Seoga(e30MBKit 
NECG8-1 399 Seogole ST4038 

TecmorEGAMosier 275 FiiecardTOMS 

Video 7 Vega Oeluie 359 Hordcod 20 MB 

384K RAM Cord 85 Onvecord 30MB 

OTHER HARDWARE 


EPSON-AII Models 
IX/FX/EX/LO 
Ctttzen Premiere 35 
Tnbute224 
Cherture 110 
OMdataLosedineB 
Ponosontc 10911 
Ponosonic 10921 
Panasonic P3131 
Summosfcetch 1201 
npefTobi et II 


BEST SvreetPBOO 
PRICES Roland DXY-BBOPloner 
469 HouSon mst Roders 
659 AmdekAIOG ... 

. 769 Amoek 1280w/card 
CALL NEC 1401 Multt-Sync 
279 QuimaxOMU 
359 SonyKViail RGB/TV 
269 Sony 1 302 Muttt-Scon 

379 Samsung TTL 

619 Taxon 760 


-SOFTWARE- 


— SPREADSHEETS ACCOUNTINS - 


FromeworkK 

CALL AccI Partner Rus 

399 

LctuA/Symphony 

CALL BRGenAcct .. . 

. 159 

HAL 

107 Complete Bus Actng 

. 159 

Open Access II 

305 DAC EZ Accounting 

44 

Ability 

61 OpenSystemsva/Mod 

449 

MosoicTwin 

55 ReaiWortd 

GAa 

PFS Pro Plan 

sie 

'i WORD PROCESSING 

DATABASE 

Monuscnpi 

Microson Word 3 

349 

269 

dBoseWPIus 

CALL Muthmote Adwxiiage 

269 

Geniter 

215 WordPerfect 

209 

jiMlin 

135 PFS First Choice . 

102 

Rapid File 

255 PFSProWWe 

. lib 

Porodox . . . 

419 Wordstar Ro 

249 

RBoseSyslemV . 



Reflet 



Revetohon 

519 McrosottC. . 

269 

PFS Pro Rle 

139 Quick Bosic 

60 

O&A.. 

219 Turtxi Poscal 

59 


Turbo C 

.59 


Eureka The Solver 


CIckArtPers Pubftsher 

79 DescMew 

59 

Harvard Pro Publisher 

399 Windows 

59 

PogePeifect 

395 OSBockup-f 

42 

Ventixo 

599 Carbon Copy 

. 117 

Rref impression 

389 Mace utilises 

59 

EGA Pant 

47 Metro 

63 

Fonkisy 

43 Norton Utilities 

55 

FreetonceRus 

339 Pop-Up Deskset 

43 

Harvard Pres Grophtes 

229 Disk Optimizer 

.32 

Generic Cod 

69 Xiree 

31 

ProOesi^ll 

169 Stotgrophics 

449 

ShowPortner 

48 ToTol Project Monoger 11 

308 

Or Haloliw/Mouse 

105 WhoTsBest 

CAU 


) 00 *‘ 652~2686 orders oniy 

for Ca OrdOTA Tech Support 416-666*9350 
Call or Wftte tor Fr«o Catalog 
FAVMBft No Fee ForlAea ModerCoRt CaeMeFi Checka 
Penoml Oieeki «lh 2 week hotel Ougfed F.Q’e CA 


MFPMft UPS grourtd-2% or orOer. $5 min UFS Blue3% or 
ordei $7 mkv P rimor t MonNen C omp u teri • CcM for 


Al Ptodueii New «4lh fuR wonanHM 


THE BAY 



COMPANY 


584 CASTRO ST.. SUITE 487 SAN FRANCISCO, CA941 14 

a divisKKi of MCSS. me Compurer & Soffwore specialists since 1961 
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EPSON Below Wholesale 

Orders Processed Some D 

$189 


Orders Processed Some Doy! Full one yeor factory worronty. 


PRINTERS 


LX86 



YOURS 

LX86 S189 

FX86e $329 

FX286e $449 

EX800 $399 

EXIOOO $499 

LQ800 $449 

LQ1000 $629 

LQ2500 $895 


1 Hard Drives Below Wholesale 


• Seogote ST225 20MB w/Westem Digitol Controller , 

. $329 1 

• 20MB Hard Disk Cord w/Western Digital Controller . 

. $369 1 

Monitors Below Wholesale 

• NEC Multisync EGA 

. $529 1 

• NEC Multisync EGA Graphics Board GB-1 

. $369 I 

• RGB Color Monitor 

. $299 1 

Modems Below Wholesale 



% 


Big printer 
features little printer 
price. Epson's lowest price 
printer features 120 cps draft 
speed ana beautiful near letter quality. 

Perfect for word processing and 
raphics. Fully IBM graphics compatible, 
ull one year warranty. Tractor optional. 


External 1200 Baud ♦ Hayes compatible w/software . . $99 

External 2400 Baud * Hayes compatible w/software . $219 
Coll Toll Free Now! 

nr n * * - 1 - 800 - 544-54901 

- Send check, money order or P.O. to: 

PC Pitstop 
451 7 W. Loke Street 
Minneapolis, MN 55416 
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More And More 
PC Marketers Are 
Turning To 
The Big Book. . . 


Because PC Magazine delivers 375,000 brand 
specifiers who know exactly what they want to 
buy. They just need to decide who to buy it from. 

So why would you think of not being seen in 
even one issue? Especially at 15 % off the general 
advertising rate. Be a regular in the Big Book. 


I I ■ I I IK 

u HBIGBOOK 
.ttjJBYANY 

mm i 


Not Sure About 
A Product Or Service 
You’ve Seen Here? 

Then why not fill out the 
reader service card right now, 
send it to us, and you’ll receive 
more information directly from 
the vendor or manufacturer. 
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jiH Marketplace 

I The PC Buyers Guide to Products and Services 

This is your showcase— your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you’re looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 




JAN’S BRAND NEW 3.5” DRIVES allow you to bring your system 
up to “state of the art'* enhancement You can excha^ data with 
IBM * PC convertibles and other newer systems. You can backup hard 
disk data using half as many diskettes as you would need with the MS- 
DOS* * BACKUP utility. 

JAM’S 3.5” DRIVES UIUIZE MACH 3.5, the newly designed 
device driver software and formatter. NACH 3.5 allows faster perfor- 
mances in readhvrite access and format capabilities and RUNS ON 
ANY DOS 2.0 or later. 

Also included with J&M's 3.5“ drives is a copy of ARC»* * * the ac- 
claimed file compression and backup utility. 

3.5” INTERNAL DRIVE W/NACH 3.5 $ 199.00 

3.5” EXTERNAL DRIVE W/CASE, PS, CABLE $250.00 

AND NACH 3.5 

NACH 3.5 device driver software and formatter may also be purchased 
separately for use with any 3.5” drive. Only $29.95! 

We accept Visa, Mastercard 
and prepayment Or we can 
ship COD for certified check. 

Shipping is extra. 

*IBM is « reg Utc r ed trademark of Inter- 
national Business Machines 
**NS{>OS b a registered tradetnaik of 
MkrosoA Corporation. 

***ARC b a trademafk of System Enhance- 
ment Associates. ARC b distributed 
under the "Freeware" concept If you 
desbe to use it the authors would appre- 
ciate a coniributioa 


USA 

JAM SYSTEMS, LTD. 

ISIOO-A Central S.E. 
Albuquerque, NM 87123 
505/292-4182 


QUtCKUY & EAStUf 

.optutob\ng...\ 

e asy '''struct'O'V ] 

Cross-ln^e Disk with WanV 

$99.95 

" er progfB'^ 

v'lpibri/ro/? 

VIDEOTAPE TUTORING 

Orders 

Dealer Inquiries 

808-254-6419 

219 Ilihau St., Kailua. HI 96734 


WC 


VISA 
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Capture Video Images: only *249*^ 

Now you can easily and inexpensively acquire images 
from any standard video source - videotape, camera, disk - 
for display on your PC, XT. AT. or compatible 
Capture time is less than twelve seconds. 
ComputerEyes provides the interface hardware, complete 
easy-to-use software support on disk, and owner's manual 
All you need is an IBM color graphics adapter, or enhanced 
graphics adapter, or equivalent. ComputerEyes is compatible 
with virtually all popular graphics programs. 

Think of the possibilities! 

ComputerEyes is backed by a one year warranty and the 
success of over 10,000 systems sold. Satisfaction 
guaranteed or return it within ten days for full refund 
Also available; Demo Disk. $3; ComputerEyes with 
quality b/w video camera, $519.95 complete. Integrated 
ComputerEyes/TelePaint image capture and editing software. 
$50 additional See your dealer or order direct. 

For rrwre information call 617-329-5400 


lb ordbr cbil 800-34e-0090 

or mail your order to OiQiiai Vision. Ir>c 
66 Eastern Avenue. Dedham. MA 02026 
VISA. M/C. or COD accepted 
S&H $4 for ComputerEyes. S9 tor 
Carriers System Mass residents _ 
add 5% sales tax 
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PC M A G A Z I 


Tand/ 1000 SX Computer 




Tend/ 3000 HD Computer 


SAVE 

20-40% 

OFF LISTON ALLTANDY 
AND RS EQUIPMENT 



UR* Save On All TANDY. Epson, OUdata Printers! 
Save On STB. Zucker, And Other 
Non>TANDV Boards And Software! 

Save On All Radio Shack Products ! 

CALL FOR LATEST PRICES! 

You will be pleased with our courteous, efficient service... 
CALL TOLL FREE ^ ^ knowledge that 

FOR ORDERS: we WILL NOT be undersold 

1-800-44SHAAK » 


RESIDENTS AND 
INFORMATION 
CALL 303-249.9125 


3REAT Western Electronics 

228 MAIN. MONTROSE. COLO 81401 
HOURS 9-S MST. MON -FRI 


NEB 

450 
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How To Order 


PROGRAM STYIE 


DOS2.0/2,1 
DOS 3.0/3. 1 
Lotm 1-2-3 
Multiplan 2.0 
dBASE III 
dBASi III + 

R: Bas*« SOOO 
Symphony 
□i^FilayV^te 3 
Lotus Manuscnprt 
MicmSoft VA )RO 
MultiMate 

MuIttMate Advantage 
Wxtffertett't 1/4-2 Nr« 
WwdStar 4.0 New 

WcxdS tar 2000 + 
Volks\M«ef 3 
Do-it-youfseH* 

‘Parttal list, call for more) 
•C»mt^ with Free |)m & efjs<f 


Keyboard styles available : 

A - IBM PC, RT/XT COMPAQ 
B • IBM PC/AT 
C • AT&T 6300 
D ■ Key tronic 51S1 
j » IBM Enhanced Ne w* 

NO-RISK. FULL60-OAYGUARANTEE! 
LHe your template for a full 60 days. If 

C are not completely satisfied re- 
I it to usfundamagra) fora refund. 


NEVER FORGET 


Never forget another com- 
mand with PC-DocuMate" 
tern plates to remind you. 
Save time and end frustra* 
tkmbecausecommandsand 
formats are at your fingertips 
for quick and easy reference. 


SMA's expertly designed, 
two-sided plastic templates 
are easier to use than book- 
lets or reference cards. The 
data is complete, itis properly 
organized to help you, and 
itis available at a glarKe. 


, Over 500,000 PC-Docu- 
Mates are in use today-at 
home, and at work in Amer- 
ica's major corporations-like 
IBM, AT&T, CM, Kodak, CE, 
Exxon, Xerox, Citibank, and 
hundreds more. 


So order your PC-Docu- 
Mates today with confidence 
and join our thousands of 
satisfied users-who never 
forget a command. 

Attention Corporate Cus- 
tomers: Call for quantity 
discounts or quotations on 
custom templates to meet 
your special needs. 


Dealer Irrquines Invited. 

MMrMr 

Systems Mdrugf-ment Aswtcutes. IrK. 
332S (xDcubvr Dnve, Dept. B-2 1 
Raleigh. North Carolina 27609 


Please send me _ 
templates at— 


Ask your Computer 

Dealer or to order by , ^ ^ 

credit card call toll-fr^ 

^ -m-Til shippingandhandlingadd S2.00 

I “ 0 UU“/ 04 fc“/ O/^ Foreign orders, except Canada add S20.00 . 

(In North Carolina call 919-878-36001 CanadaandPuertoRicoaddS4.50 

Orfill out the coupon: North Carolina residents add 596 sales tax. 

Method of F^yment: TOTAL AMOUNT 

□Check/MoneyOrderEttclosed OMasterCard OVisa □ American Express DCboice 

Card No Exp, Dale 

Signature 


Address— 

City- 


Oaytime Pborse L- 


U.S. funds only. No COOs. Be sure to incEcate keyboard style on listingand include with order. 
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Add-Ons For 
The Blind 


What you add on to your computer, if you're 
a blind operator, is almost more important 
than the computer itself. 

Scanners, modems, braille printers, speech 
synthesizers, braille output devices and a 
host of other peripherals are described in 
"Add-Ons: The Ultimate Guide to Peripher- 
als for the Blind Computer User.” 

The product reviews contained in this book 
are written by those who know them best 
— blind computer users. 

$16.95 for braille or cassette / $19.95 lor print 

Sent! ordera in: 

National Braille Press Inc. 

88 St. Stephen Street, Boston, MA 02115 
(617) 266-6160 

NBP ts a nonprofit braille printing and publishing hou.sr 


In Lotus' 1-2-3 and Symphony 

TACTECS 

(Tables And Charts Through Extended Character Sets) 
ADDS A TOUCH OF CLASS TO TABLES AND CHARTS 


WYSIWYG (what-you-see- 
is-what-you-get) 

Easy to use mnemonic codes 
Full Character speed printing 
Greek, math. etc. characters 
(codes 160-255) 

Not copy protected 


Fully integrated into Lotus* 
Supports communications 
and file export 
Prints directly from Lotus 
Use any printer with IBM 
Extended Character Set** 
Uses no added memory 


The old way < 1 > 

The TACTECS way 


1985^ 

1986 


3rd Qtr 

4thL| tr 

1st Qtr 

2nd Qtr 

;Castles 

3 

4 L_ 

2 

5 

; Palaces 

2 

L. 

4 

3 

IChateaux 

6 

5 

1 3 

7 

ITotal 

t 

10 


15 


MasterCard/VISA/check $39.95 (plus $2.50 shipping & handling) 
Orders, call any time: 800-231-4310 ext. 870 (in Mich. 313 562-9870) 

ROYALL ENTERPRISES 

P.O.Box 1134 • Bloomfield Hills. Ml 48303 
* 1-2-3 Releases 2, 0. 2. 01; Symphony Releases 1. 0. 1. 1. 1. 2 

* * To cneck your printer k>ed BASIC and type 

FOR N=160 TO 2S5 PRINT CHR$(N); : LPRINT CHR$(N); NEXT (ENTER] 
Pnnted characters should match those displayed on screen 
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9-TRACK TAPE 
OCR SCANNING 
WP CONVERSION 



For thousands of customers world 
wide, we supplied the connection 
to get information into their PC. 

Our "SCANNING CONNECTION" 
system can scan images for use 
with desktop publishing systems, 
convert Images to text using our 
OCR software and send images to 
facsimile machines. 


Our "TAPE CONNECTION" system 
can read and write 1/2" 9-Track 
800/1600/6250 OCR magnetic 
tapes from large computer systems. 
Our "DISKETTE CONNECTION" 
system can read and write most 
BVi". S'A". and 8" diskettes. 

For more information please 
call us at 602-779-3341. 


FLAGSTAFF lIZOKalbab 
ENGINEERING Flagstaff. AZ 86001 
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Still Searching? 


■KCVer 


ersion 



r 

What does the 

1 

' Bible say? And 


where? 


offer an integrated family of software products that allow you to search the Bible as 
never before. 

With ‘THE WORD Processor’’software (which includes the complete text of the KJV 
or NIV Bible) you can create indexes on key words, phrases, even concepts, as well as 
search, display or print, for just $199.95. Greek and Hebrew Transliterator products 
which include Strong's Concordance are also available. Or choose from a host of other 
exciting Biblical software products available in varying price ranges. 

So if you're still searching, give us a 

call. Wfe’re anxious to show you how HISihESEARCH SYSTEMS 


your PC can help you access )^ur 
Bible as never before. 

iKiwk S3 00 for md lundlin| Fm Apple. IBM PC. 
CommodnreW. TRS80. MacIfUmh. CPM 2 2. MS DOS 



2013 Wells Branch Parkway. Suite 304 
Austin. Texas 78728 (512) 251-7541 
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Not 
Sure 
About A 
Product 
Or Service 
You’ve 
Seen Here? 

Then why not 
fill out the 
reader service 
card right now, 
send it to us, 
and you’ll 
receive more 
information 
directly from 
the vendor or 
manufacturer. 


m 


MAGAZINE 


THE 

BKBOOK 

BYANY 

RHEASURE. 
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Now it's easy to 
design screens in any 
computer language. 


Saywhat?!™ is the newest tool 
for software designers and 
programmers. It’s the fastest 
way to create stunningly 
beautiful screens for programs, 
prototyping, and slide shows. 
Saywhat?! is so intuitive to use 
that even people who have 
never created a screen before 
will feel right at home. Yet it has 
all the performance that 
veteran programmers want. 


SpMdl 

Powerful commands 
mean fast screen 
design. Create screens 
quickly and visually in a 
“what you see is what 
you get” environment. 
Then, with one simple 
command in your 
program, your screens 
will all pop up like 
magic. Any program 
you write will run faster 
and look better with 
Saywhat?! screens. 


Feertures! 

Everything you expect 
in 1 professional screen 
design tool is right at 
your fingertips, whether 
you use a color or 
monochrome system. 

■ Multi-style lines 

• Color and mono- 
chrome drawing 

■ Walk-about mode 

• Automatic box 
generation ■ Block 
copy ■ Rubber 
stamping • Block paint 


• Block move • Block 
erase • All color 
combinations • 16 
border colors (CGA) 

■ Text entry ■ Blinking 

• Extended character 
set • Undo • Print 
screen • Direct access 
to DOS. The endless 
possibilities make 
beautiful screen design 
easy and fun. 

vmndows! 

All your programs, even 
batch files, can have 
windows and instant 
help screens, up to 
three levels de^. Now 
you can give your 
programs that crisp 
"Sidekick”’ feel. 

Languages! 

Thanks to our new 
resident utility, instant 
screens are possible 
with any language 
tunning under PC/MS- 
DOS". Like dBASE, 
Pascal, BASIC, C, 
Modula-2, FORTRAN, 
and COBOL. Saywhat?! 
is the perfect compan- 
ion for the Clipper, 


WordTech, FoxBase, 
and QuickBASIC com- 
pilers. And screens can 
be modified without 
recompiling your code. 
Saywhat?! even writes 
clear, concise data entry 
code for dBASE, TUrbo 
Pascal and BASIC. Slide 
shows and program 
prototypes can be 
arranged with as little as 
a simple batch file. 

Value! 

Now comes the best 
part— a sensible, even 
incredible, price. 149.95. 
That inclutte a 68-page 
bound manual, a quick 
reference guide, sample 
screens, eleven utilities, 
and technical support. 
Not copy-protected. No 
licensing fees. 

Just call the toll-free 
number to order 
Saywhat?! today. 

When it comes to 
guaranteed, lightning- 
fest, first class screens, 
you’re no longer on 
foreign ground. 




$4995 

( * $5 (hipping and hondling) 


800-HOT-WARI 

(800-468^9273) 

In California: 
800-231-7849 

In Canada: 
800-663-9361 

International: 

415-571-5019 

The Research Group 
88 South Linden Ave. 
South San Francisco 
CA 94080 


SiiTu^^nimonlBM PC/XT/AT' arkifomfuiairs 2Knu^'''tsuitk^nurk(y TV RflAiichGioup SiddtiffcunlTuftoftuaiidirfKKiiTnarfucif ftntuntllmrtniMkml, 
Inc IBM PC/XT/AT unJ PC DOS aw tiutJcnuirks of liurnuitonal Business MocUnevInc MS'DOSlsamidemarfcof MlcnKaftCoip dBASElsan^swmJriadrmarhcil 
AduonTow. Inc 
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ONE TOOL DOES IT ALL! 


/ 

, SS/l/iuTTfOi 


UNFRAGMENT 

^ $59.95 


\ UNDELETE 

. S3/1/ iuTTnoj^p^ _ ^ 599 95 


L 


0 \ /•'Ar'uc 

■_! $79.00 




^ \ RECLAIM 

A $49.95 


L 


^ UNFORMAT 

LLt,c.C,i,t, ^ (Even when 



You could pay $288.85 or ONLY $99.00 

To Order Call 800-523 0258 

Paul Mace® 

softwareV^ 


DMA Op'w'-im' a 


123 N. First St. Ashland. OR 97520 
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If You’re 
An 

Advertiser... 


Here’s where your ad 
belongs. This is exactly 
where serious PC buyers do 
their looking, comparing 
and buying. So you need to 
be here when they shop. 

After all, PC Magazine deliv- 
ers the largest audience of 
brand specifiers — the busi- 
ness people who are called 
upon to determine brands 
and models of PC products 
to be purchased by their 
companies. 


For Buyers Only. . . 

We realize that many of you prefer to buy from direct 
marketers because it’s faster, more convenient and more 
economical. So PC Magazine’s Direct Marketing Connection 
is for buyers like you. 


You get a circulation of 
375,000, the lowest cost per 
buyer in the industry, and 
15% off the general adver- 
tising rate. Don’t let a clos- 
ing date slip past you. Be in 
the Big Book, it’s where you 
belong. 


This section will help you get the products you need. This 
is the first place you should look when you’re making your 
purchasingdecisions. And given the amount ofbuyingyou 
will be doing in the next 12 months* , (i.e. , 65% of subscribers 
plan tobuy monitors, 75% printers, 61% add-in boards and 
61 % mass storage products) this special section will help you 
quickly find the products and services you’ re looking for. 

• l‘)8(i Plan To Buy Study 



MAGAZINE 


MAGAZINE 


NBIGBOOK 
U BY ANY 
MEASURE. 


BIG BOOK 
BY ANY 
MEASURE. 
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FREE INFORMATION 


About Products & Services 
In this Issue! Here’s your chance to have all the 
facts, figures, and specifications atx)ut the products or 
services advertised or mentioned in this issue of PC 
Magazine. Absolutely free of charge! 

Just complete the attached card. We’ll notify the manu- 
facturers or distributors so you can receive your free bro- 
chures directly from them. 


It's as easy as 1,2,3 
to have valuable information about 
dozens of products right at your 
fingertips; 

Fill in your name and address and 
check off your answers to the three 
research questions. (One card per 
person, please.) 

Circle the numbers on the card that 
correspond to the ads or articles 
you’d like more information about. 
(Numbers for advertised products 
ited in the Advertiser Index as well.) 

Mail the card today. . . it’s postage 
paid. The literature will be mailed 
free of charge to your attention. 



1) For which of the 
following products 
are you Involved In 
selecting brands/ 
models to be 
bought by your 
company ororgani* 
zation? (check all 
that apply) 

Nerdwsre 

a G Mainframe 
b □ Mtni 
c CPC 
d CPnniefs/ 

Piotiefs 
e C Monitors 
f C Terminals 
g C Modems 


h C Hard DisK/Tape 
Back-up 

I C Add-in Boards 
j. CLANS 
k □ Mcro-Mairtframe 
Links 

Software 

I. □ Communicattcrts 
m □ /Counting 
n C Spreadsheets 
Financial 
Planners 
0 . □ Project 
Managers 
p CWord 

Processors 
g □ Database 
Managers 
r C Graphics 


2) \bur primary )ob 
function la (check) 

s C Administrative/ 
Genera] Manage- 
ment 

I C MIS/DP Communi- 
cations Systems. 
Programmiryg 
u. O Engineenng/R&D 
V C Finance/tecountir>g 
w Z Marketing/Sales 

3) Next atep aftar 
information la 
recalved: 

X Z Purchase Order 
y Z Evaluation 
z C Specificalion/ 

Recommendation 


PLEASE PRINT CLEARLY— use only one card per person 


Name Bus Phone ( ) 

Company .Title 

Address Apt 

City State Zip 

(Z-e eeot >nu« M -ncluOtS 10 >1VU(* (W>iMry ) 

□ Pteaae aend ma one year (22 laauea) of PC Magaz/ne for $27.97 and 
bill ma. (Full one-year aubacrtption price $34.97.) Offer valid In U.S. and 
poaaeaalona only. 


1) For which of the 
following producta 
aie you involved In 
selecting brarida/ 
models to be 
bought by your 
company or organL 
zat km? (check all 
that apply) 

Herdwwe 


h C Hard Oisk/Tape 
Back-up 

I. □ Add-in Boards 
I CLANS 
k □ MicrO'Mainfra’ne 
Links 

Software 

I □ Communcalions 
m □ Accounting 
n Z Spreadsheets 
Financial 


2) \bur primary Job 
function la (check) 

$ □ Administrative/ 
General Manage 
merit 

t G MiS/OR Communi- 
cations Systems. 
Programming 
u G Engmeenng/R&D 
v Z Finance/Accounting 
w Z Marketing/Sales 


a LI Mainframe 
b Z Mini 0 

C ZPC 

d Z Printers/ p 

Ptoners 

e Z Monitors q 

1 G Terminals 

g Z Modems r 

Planners 
□ Project 
Manage! s 
ZWord 
Processors 

G Database 
Managers 
r" Graphes 

3) Next ctep after 
information la 
received: 

X Z Purchase Order 
y C Evaiuaiion 
z. Z Specification/ 

Recommendation 

PLEASE PRINT CLEARLY— use only one card oer person 






Title 

/Wrirerw 



Citv 

StatA 

Zip 


|Zx> code mua M inctuOM 10 dWvery ) 


□ Please send me one year (22 iaauaa) of PC Magazine for $27.97 and 
bill me. (Full one'year subscription pries $34.97.) Offer valid In U.S. and 
poaaeaalona only. 
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HOW TO STAY ON TOP OF WHAT’S WHAT IN THE PC MARKET 


a\ Are you frequently called upon 
to give ^dvice about PC products? 
u Is it your responsibility to make PC 
i hferdware, software and periph- it int> 
erals selections? in. 

Itso, there are probably prod- 
in this issue you 

ind t a little more about. 

^ you have to do is send 

in your Pt^agazine reader ser- 
cardg^u just circle the num- 


ber that corresponds to the ador 
article that interested you. We’ll 
forward your name to the manu- 
facturers ordistributoweotJpt- 
can send you theWerature you 
need. 

Don’t wastea minute. The 
sooner you fill out your card aqd 





send it in, the sooner you can start 
building your product reference"'' ' 
file! . i 



ever 
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Advertising Rates and Information: PC Magazine Classified Marketplace 


PC Magazine Classified Marketplace is a special economical section for product and service listings. 
Listings are grouped by category and sold by column inches. Second color option available. 

Standard Directory Listings are also available for a minimum of 4 issues at $305 per issue ($1220 total). 
For additional information call 212-503-51 15. 


PC Magazine Cla.ssified Advertising Staff 
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HARDWARE/ADD-ON BOARDS 


COMMUNICATIONS 


PC-SPRINT 


"PC-Sprint from £xec-PC may be 
the speed demon you've been 
looking for. " 

— PC 

• Run your PC. XT or c»on* at 7.38 mJx* 

■ 280^^ Speedup (NortonSl rating) 

* Speeds up a<i software — 
you can see the diftererKe 

■ External speed switcti 

* External reset Dutton 

♦ Change speed 'on the Ry" 

* Compatible with 8087 

• Wortts with all color or mono displays 

* ’Slotless' plug-in on most PCs 

• txiudes; Selectable top speed, 
instructions, warranty, tod. 
remote mount switch. 

tree BBS subscription 

SQQ95 V20aOdll0 Cailforinfor 
mation on other products 


Exec-PC, Inc. 

P.O. Box 11268 Shore wood. Wl S3 211 

(414)242-2173 

ORCLE Ml ON READER SERVICE CARO 


IBM-APPLE COMPATIBLE CARD 

For IBM, or compatible clones or Tandy owners 
FREE BROCHURE explains how you can run Ap- 
ple Programs, on your MS DOS Compatible 
Computer. Runs Apple and MS DOS Separately 
or Simultaneously 
Compatible Penpherals. Inc. 

60x292071 Dept P 

FI. Uuderdale.FL 33329 

1-600-872-9942 (In Florida 1-305'962-8846) 


PC Magazine Classiried 
Marketplace 

the ultimate tirjtet market! 

Tilt* tiranil s|HTifi**rs wlm rt’ail IK* 
MiiKiiziiii' fliiirt hut I* tilt* timt' in shop 
urouiid, ilioir only ciincrni is Kt'itinit 
what they niotl u.si|UH'klv<ispossihlo 

They'll DIR£(T their attention 
to PC Magazine Ckssified 
Marketplace 

For thoiii PC Mu|i(uziim' Clus-sifit-d 
Markelplari's Dirirt RfS|>onsf/ 
[)i.<>l>)ay Ad forinui r«'pr<-M*tii.s a fasi. 
ou-sy and cost efTtHtive molhod of 
protlurl ut’qui.silion. Thov ktunt il 
Mil) tuivo till' priKlucts thov iieod and 
th«‘ informalion iIma' Mant n'garditig 
prifo. >nlun)t* disrminl.s. s|Mt'iri<'a 
l.ion.s and doliverv. 

Ifyou think thal yonrlMiKiMos.s('an 
honofil from the :i 7 .'i.t)IlU brand 
spwirnTs Mho road PC Macazinr 
YOl' RE RIGHT' 


So take DIRECT action and 
call (212) 503-3113 


The RESET BUTTON 
that IBM forgotl 


At Iasi a reset button 
for your IBM PC. XT or 
AT. You no longer 
hove to turn yovr mo- 
chine off and on ogoin 
when CTRL-ALT-DEL 
doesn't work. A must 
for hard-disk users. 
Completely safe, in- 
stalls in minutes. No 
soldering. 

$24.95 






Avtxlcjble lor GM PC. Xt. AI 
and ger'e'i'' donet No 
chorge cods, odd S? 00 l<y 
shv> odd S2 50 lor COOs 

Irata - Reset. 
2562 E. Glade 



Mesa, Az. 85204 
(602) 926-7969 



FULL FEATURE LOGIC 
ANALYSIS AT LOW 
COST!!!!!!!! The lA-200 lets 
you use the IBM PC or com- 
patible you already own as a 
logic analyzer with up to 32 
channels for state or timing, 
with speeds up to 100MHz. 
Ease of setup, compare 
mode, timing diagrams, help 
windows and other features 
usually found in much more 
expensive Logic Analyzers 
are included in a complete 
system for less than $3,000. 
For details, call or write; To- 
tal Logic, 585 Burbank St. 
#A. Broomfield. CO 80020. 
(303) 460-0118. 


L TOTAL 
LOGIC 

■ 

TOTAL LOGIC CORPORATION 
585 BURBANK ST,. UNIT A 
BROOMFIELD. CO 80020 
(303) 460-0118 

aRCLE SS3 ON READER SERVICE CARD 


CHPCLO< 

10-year PC clock/ 
calendar in a chipl 

■ Automatic Oate/Time with ten 
year battery baclyup ■ No slot 
needed ■ Easy plug in ■ 
CHIPCLOK w/software S79,00 


FAST 88 

Makes your PC run 
like an AT! 

PC Magazine "Editor's Choice" 
(9/16/86) 

■ No slot needed ■ Speed select 
& reset switch ■ 100% compatible 
with all software ■ Tech support ■ 
FAST 88 without CPU $99.00 

FAST 88 with 8088-2 $105.00 

FAST 88 with V20-8 $119.00 

30-day money-back guarantee 


AMEX MC VISA COD 


To Order, Call or Write 
1-800-722-2353 in USA 
1-312-529-2552 in IL 


^^Circle Restiar Response lor'J 
free PC Ttp-ot-the-Week 


COMPUQUEST Engineering Inc. 
801 Morse Avenue 
Schaumburg. IL 60193 
CIRCLE $53 ON READER SERVICE CARD 


COMMUNICATIONS 


FAMOUS BRAND 

2400 

BAUD MODEMS 


*‘Our Volume Buying means 
GIANT Cost Savings fcff you!!” 

NOW (h A 7Q 
ONLY Cp I / 

HAYES COMPATIBLE 

U.S. MADE. 2YR MFC. WARRAKTY 
(300 1 200 or 2400 bpi) 


WHILE SUPPLY LASTS 

805 - 656-3741 


ORCLE 5S4 ON READER SERVICE CARO 


BREAK! 


l^I^BOX 

^$42.50 



WireTap 


Hali-ComSec. Inc. (303)223-8039 
901 Sandy Cove Ft. Collins, CO 60525 

ORCLE 555 ON READER SERVICE CARD 


BEST BARGAINS OF 1987! 


Computers; 


Modems: 


AT4T— 


1200B Internal w Smartcom 11 

$313 

6300 640K Dnve Mono 

$1239 

1200B External 

$384 

6300 640K 2 Drive Mono 

$1419 

2400B Internal w Smartcom 1 1 

$516 

6300 &40K 20 MB Mono 

$1619 

Smartmodem 2400 External 

$563 

Panasonic— 


Ventel — 


SR Partner 256K 2 Drives $1195 

1200 Hallcard w Crosstalk 

$259 

FX-600 2 DR Mono 

$ 899 

PC 2400 Plus External 

$389 

FX-600 2 DR Color 

$1199 

Everex 300 1200 BAUD 

$ 99 



DCA-IRMA 

$729 


STARFLIGHT TELEMARKETING 

P.O, Box 685 Nitro. West Virginia 25143 
1-800-423-7347 

Call for additional info on other products 
Dealer inquiries Welcomed 
MC VISA Accepted 

CIRCLE 5$e ON READER SERVICE CARO 
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FO/l MORE li\EORMATlO\ OR TO PI ACE YOCR AD CALL 212 50.1-5115 . 


COMPUTER SYSTEMS 


AM Zenith Computers 

640K. PP. SP. RGB. 
DOS. Monochrome Mon 

PC-149 (4.77/8 Mhi) 

2 (d $1249 

20mb $1599 

30mb $1699 

PC-158 (4.77/8 Mht) 

2 td $1679 

20mb $1979 

30mb $2079 

PC-181 Laptop (New) 

2 3'-«‘ld $1629 


WYSE 


WYSE PC-286 6/10 MHt. 

1 2mb fd. 640K. Serial 
parallel. DOS. clock 
graphic card. WYSE 530 
monrior. WYSE Kbd 


WYSE PC* 4.77/9.54 MHz 
2 Serial 1 Parallel, 
clock. DOS. 640K. Kbd 
mono^color graphics. 
WYSE 530 monitor 




SPERRY IT 44mb. 640K. 
1 2mb fd. 2SP. 1 PP 
clock, keyboard. DOS 
tree math co-proc 


SPERRY MICRO IT S12K 
1 2mb. 20mb. Par. Ser 
clock, keyboard. DOS 
graphics monitor 


PRINTERS 


192 $329 

192- $375 

193- $529 

292 $469 

293 $603 

420 $249 

600 $564 

BOO $749 


(703) 440-9444 


TOTAL SOLUTIONS CONSULTANTS (Th* UW 0>«M S« 
fSS4 OW Kota* mb BaM. iurA*. VlrgM* ZSSIS 
CIRCLE SS7 ON READER SERVICE CARO 


IMPORT FROM TAIWAN 

Low Price! High Quality!! 
A your profit marginll 


BABY 2BS TUBBO SYSTiM 
MESA 4000 TURBO XT SYSHM 
FCC APPROVED AOO-OBS: 

* EGA * MSP * C6A * 

* AT I/O * DISK I/O * 

ABO MORE... 

1B0W UL POWER SUPPLY 
ZOOW (FOB XT".AT”| 

& Corp. 

omen HOTLINE: 2-t1M7M (8 Utvee) 
mX: a-«17S301TLX: M718 HUA SUI C6 
MCTOnV A OfPICE ADDRESS: 

3F. NO 4. A% 1. Una Sa WM. Diuw Chang Ro 
Stun Ten. lipe 23136 ^iwwi. R OC 
MAILING ADDRESS 
PO Bn D102. ShRi Tian. ^ 23102 
Ttnmt. ROC 

CONTACT OUR U.S. SHOW ROOM 
TEL: (n4) 8SS-S800 
FAX: (TM) Mf7-t173 TLX; 3720117 
FOR PROfHICT MPO. A QUOIATION 
ORCLE 868 ON READER SERVICE CARO 



30-0AYW 
GIMAMTUV 

^ SPEN7DATS 

818I.4M 81JR8 Bi 8«AB8n - 4818 8MM 
M Kl I ta 1 18 MMU MBIOi • MHI « e la Mb • M 
« MU IINMM • NUU MB • MOU! inUtOi 
WMDCAM <•H«AlUl Wl •ON SRA Mil •ORAUIS 
asttt psm an nx w iask • i sioit • m 
csiTiaifi MM ■ tMMoa UYMAM/p lifts • X tons 
PMs • 12 w rue FisFPY • oilftM an/CMiMu • 
Mana aat • MBit ncut • onnw ka v chob • 

OPTOHt I ONI SIAtt « uni • HUY SIT M/lt$tit • 

MMMlJ • « mil NftTVUMS 

IT 8788 81 188 » 8iA88TI » MB * I FB 

M Bts im i IB uMi mas • mu tmi m ac v a 
MM NMi MStH rwa M ft • MM OHOM • nut 
canton m • avats iiOLuaB harci cam iw 
PIMUl Nil • QRMni HftOS fCW OS H» • I UOU • 
MstnocMo tiocamtiatiRwi am. hmul 
ym oMi’CAiMM Mmii mo mi rsnoi • u 

l(YMia'o lIK • IMMS • IWaM flflMMMS - at 

scut • RMHLS • fOlT ai UFfttUU • M KM NBTV 

U40I* 

PtBTABU IT/AT 8TBTIIIB TB« 
pcpM STsniftB. ac. 
M»-ai-827B 

lUYV 2arHSTR((TST>tfL00R KDIHIMISt 
NEW YORK. NEW YORK 10001 UUlUMkCAMNI 
(212) m-aaift liiii to-mn 

■ CaCLSaO ON READER BCRMCt CARO 


SHEEN TECHNOLOGY CORP. 

AN 80386 BASED SYSTEM 
AND OEM IS 

NOW OFFERING A TWO MIPS 
COMPUTER SYSTEM FOR UNDER S4500* 

• EXPERT SYSTEM 

• CAD, CAM, CAE WORK STATION 

• FILE SERVER 

• OFFICE AUTOMATION 

• IMAGE PROCESSING 

■ SYSTEM INCLUDES 40 MEG HARD-DISK. EGA MONITOR. 

1 MEGABYTE HIGH SPEED STATIC COLUMN RAM (EXPANDABLE TO 
10 MEG). CASE. POWER SUPPLY KEYBOARD. A 1.2 MEG FLOPPY. 

SI Index 18.7 @ 16MHz 

DEALERS AND DISTRIBUTORS CALL 
FOR VOLUME PRICINQ 
SHEEN TECHNOLOGY CORP. 

(81 8) 780-M38 (408) 984-641 8 

FAX:818-790-M38 FAX: 408-984-6418 

CIRCLE 580 ON READER SERVICE CARO 
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LOWEST PRICES 


Tuito XT Basic Systdni ..*399 

• 256K on Motherboard 

• 360K Floppy Drive 

• AT Style Keyboard 

• 4.77/8 MHZ 

• 150W Power Supply 

• Floppy Onve Controller 

As Alrave with Mono Monitor 

and (^rd *549 

TurtM AT Basic System ..*995 
512IC200W PS Keyboard' 
6-10MHZ'1 2MB FO'HO&FO 
Controller Ciock/Calendar 

12008 imnnal Modem .... *99 


HUNTER Computer Center 


Open on weekends. 

Call for other items. 

• All Systems FCC Approved 
2301 N. Collins. Sutte 116, 
Arlington. TX 7601 1 


81 7 - 265 - 3772 / 21 4 - 692-5783 

CIRCLE 562 ON READER SERVICE CARO 


DISKDRIVES 


3.5" TOSHIBA MICRO 

$149 

• DS/DD IBM Standard 

• 100% Compatible 
w/MS-PCDOS 

• Installation kit to fit 
any 5'A" opening 

Device Driver Software 
For PC-DOS 2.1-3.2 
to install - format to 
730K J29 

VISA-MC-COD 

In Caiilornia Call 

800 - 334-3030 

Outside California Call 

800 - 541-0900 

INQUIRIES AND MAIL ORDERS 
California Residents add 6% tax 

^ Micro Sense , Suite 31 3 
^ 5 ^ 5560 Us Jolla Bivd. 

.SSSe loJollo, CA 92037 

CIRCLE 968 ON READER SERVICE CARO 
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DISKDRIVES 



160 MB 
$ 2,495 


120 MB 
$ 2,095 


SpeedStor' 
Subsystems 
for PC-ATs 


Prtcng Corporate Accounts WNcome 


Complete plug*and>play kits Include: 

■ Maxtor XT1140 or XT2190 ■ Cables, rails, and easy 

— 28 MS average access time to follow Instructloru 

■ SpeedStor ftrtitloning Software ■ year warranty 

— breaks 32MB DOS barrier • Immediate delivery 


We specialize In high capacity performarKe disk subsystems for DOS, XENIX, 
and Novell. We provide expert technical assistance for IAN file server and 
multi-user PC appllcaClons. 

STORAGE 

DIMENSIONS 40 s-ni- 2 Ma 

981 University Ave. 

The Experts In High Capacity PC Storage Los Gatos. CA 95030 

Storag* DNnarvlan't lamlly of nigh performarKC producu for PC storage. 

■ SpeedStor sub^stetns from 42MB to 640M6 ■ SpeedStor 2B6 BIOS 

B SpeedStor hard disk integration software ■ SpeedCacnecxhmgsoftware 


DISKETTES 


SAVE TIME 

with 

FORMATTED DISKS 

“Ready to use in your 
IBM PC or compatible. ” 



Nashua 

4ec 

3M 


ALF formats brand*name factory certified disks, 
and double-checks them for defects. You save the 
time and hassle of formatting disks yourself, and 
pay no more than for ordinary blank disks! 

CALL TODAY TOLL-FREE 

1 - 800 - 321-4668 

in Colorado. 303-234-0B71 


ALr 


1315-F Nelson Si. Denver, CO 80215 


ORCiJEaMowHeADtH sewvicecABD 


DISK UPGRADE BIOS FORATs 

OUB-14 overrides AT Drive Table to allow any 
compatible drive to be attached and fully used 
with standard AT controllers. Short card uses one 
half slot. Includes complete Set-Up routine and 
low-level lormat facility. Works UNIX. XENIX, 
PICK, other OS and networks. NOVELL is fully 
supported. ^ + S3 shpg. CA Tax. 



8 INCH DISKEHE SYSTEM 

Read, write, and format diskettes from IBM 
mainframes, minicomputers, data entry equip- 
ment. etc. Complete easy to use software 
handles EBCDIC conversion. Can read and write 
CP/M B-inch diskettes (many formats). You also 
can use 8-inch drives for PCDOS files; 1200 KB 
per diskette! S1095 complete 
MICROTECH EXPORTS 
223 Forest Avenue 
Pak) Alto. CA 94301 
415-324-9114 


(50LDEN BOW SYSTEMS 
2670 Fifth Avenue Suite 201 
San Diego, CA 92103 
(619)298-9349 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


V, 


QUALITY DISKETTES 


5/4’ Ub-UU 

100% Certified 
Lifetime Warranty 
U S. Mfg.. hub ring 


350 


Add 4c For Tyvec Sleeves. Labels & Tab 
IBMAT5%'DS/HD $1.29 68. 


Colored S'/r DSOO inlBDitt't. 

Colors 550 

Shipping S3 per 100 diskettes 
Order by phorte or send your check to: 

AMERICAL GROUP 

( 818 ) 906-1132 

14200 Ventura Blvd. Ste. 201 
Sherman Oaks. CA 91423 
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TO PLACE YOUR 
AD IN 

PC Magazine 
Classined 
Marketplace 
Call (212) 503-5115 


PC Mafazine Classifled 
Marketplace 

the ultimate tarjiet market! 

The brand specifiers who n?ad PC 
Magazine don't have the time to shop 
around, their only ctmccrn is getting 
what the>' need as quickly as possible. 

They’ll DIRECT their 
attention to PC Magazine 
Classified Marketplace 

For them PC Magazine Classified 
Marketplace's Direct-Response/ 
Display Ad format represents a fast, 
easy and cost effective method of 
product acquisition. They know it 
will have the products they need and 
the information they want regarding 
price, volume discounts, specifica- 
tions and delivety. 

If you think that your business can 
benefit from the 3T3.UOU brand 
specifiers who read PC Magazine . . . 
YOU'HE RIGHT! 

So take DIRECT action and 
caU (212) 503-5115 


PC MAGAZINE • JUNE 9. 1987 
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i 
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FOR MORE INFORMATION OR TO PLACE YOi R AD CALL 212 503-5115 . . . 



EXPANSION UNITS 


PC EXPANSIONS 


HAYES Smoitmodem 1200B. . $339 

Smartmodem 1200 $389 

Moynard OnBoord 20 $599 

Sandstor Series colt 

MoynStreom Tope from $689 

WD File Card (20M) $569 

Seagate 20M Hard OlsK $379 

Plus Developmeitt 20M HD Cord $649 
TandonTM102:109.TeacFD55BV: $109 
ToshibOforAT:109 . . . . 1.2M:S139 
Set of 9 (64K); 10.. (256k) $22. 50 
8087-3 $119 

cm 

lAonltors . . . NEC, Amdek. Prir>ceton GR 
Printers . . . Citizen. Par>a$onlc. Toshiba 
LoserPrinters . . . Connon, Qume. HP — All Popular Software 

VLM Computer Electronics 

10 Park Place • Morristown. NJ 07960 • (201) 267-3266 

vaa. MC. Check or COD 
CIRCLE S67 ON READER SERVICE CARO 


AST SlxpoCkPIus (384K) $199 

Six^kPremium (1M) $279 

Advontoge (1.5M) $499 

Advantoge (3M) $879 

Rampoge (2M) $399 

Rampo^T (2M) $579 

INTEL Above PC/AT (2M) $499 

Quadboard (384K) $179 

QLX}dp0i1AT:139 EGA + ;$349 

HOCUlfS graphics board $199 

Color Cord $159 



PC Magazine Classified Marketplace 
the ultimate target market! 

The brand specifiers who read PC Magazine don't have the time to shop 
around, their only concern is getting what they need as quickly as possible. 

They'll DIRECT their attention to 
PC Magazine Classified Marketplace 

For them PC Magazine Classified Marketplace's Direct-Response/Dispiay Ad 
format represents a fast, easy and cost effective method of product acquisi 
tion. They know it will have the products they need and the information they 
want regarding price, volume discounts, specifications and delivery. 

If you think that your business can benefit from the 375,000 brand 
specifiers who read PC Magazine . . . YOU’RE RIGHT! 

So take DIRECT action and call (212) 503-5115 


MEGAMEMORY 

AND 

DESKTOP PUBLISHING 


Lowest Prices in USA 

Fully Populated 2MB Boards 
Made by Tal Tree Systems 

HIGHEST OUALfTY RAM CHIPS 


JRAM-2 S3t9 

JRAM-3 LOTUS'INTEL S389 

JRAM-AT $389 

JRAM-AT3 LOTUS-INTEL $439 

JLaser-1 $269 


Super Combo Special 
QMS KISS LASER Printer. 2MB 
JRAM-3. JLASER Module $2499 


THE RAM EXPLOSION 

5 1 1 9A Leesburg PiKe. Su<(e ZOO 
Fells Churcrt.VA 22041 

(703) 5694471 

Deeier Inquiries Invited 
VISATMASTERCAROrAMEX 
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AIIOH lOMb Single S I 08000 
A2IOH I0+ lOdual I 6^000 

AI20H 20Mb single I 50000 

A220H 20+20dual 2.I2000 

A220H-W80 Plus 80 1.750 00 

PC2 Adapicir 4 Software 1 12 00 
PC2B Bootable Adap soltw 187 00 
AlO lOMb Cartridge 5900 

A20 20Mb Cartridge 7800 

Cleaning Kit 79 00 

MOUNTAIN 5'/4 
5'« 20MB txternal I 59000 

5' 4 20MB Interna! 1.49000 

5' 4 20MB Cartridge 102 00 

PC2 Adaptor 201 00 

PC2B Bootable 259 00 



19142 VAN NESS AV 
TORRANCE. CALIF 90501 
213-120-8990 800-225-7010 



EXPANSION UNITS 


Lowest Price in Market 

DYNAMIC RAMS 
256K 150ns 2.10 

64K 150ns .97 

CALL DRAM 

(415) 398-2987 Open Mon-Sat; 8-6 
All mercftandise (aciory new & 100% 
uaranteed 

olicy Prices retleci casn discount and 
subject to change Personal and 
company checks — 2 weeks to clear 
MC/Visa add 4% more Mm order $10 
CA residents add 6 5% sates tax Call 
lot volume discourtts and requiremertis 
tor open accounts Shipping & handl- 
ing charges UPS ground $4 UPS air 
S6 (under 1 lb ) 

PO Box 590127 S.F CA94159^127 


CmCLESri ON reader service 

CARO 

SEAGATE 
HARD DISKS 


20 Meg kit for XT 

$349 

30 Meg kit for XT 

$385 

30 Meg lor AT 

$555 

40 Meg for AT 

$665 


Physical Formatted Add $20 
1 Full year limited warranty 
Add SS lor shipping & handling 
CA residents add 6 5% tax 
DEALER INQUIRY WELCOME 

COD BETA-ACE 
“S" (818) 332-6273 

154 W Arrow Hwy . Suite A 
Covina. CA 91722 

CIRCLE S72 ON REAPER SERVICE CARD 



Hardware 

Peripherals 

he/’ins on the 
followiii!’ pofte 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 



PERIPHERALS 


MotherBoard Clock $59 

SideClock does not use an expansion slot! 
The innoventions' Clock Calendar, installs in 
seconds. Just open the computer cover 
and snap it into place. Never enter the time 
and date again. SideClock does it tor you. 
Battery & Software included. 30 day $$ 
back gtd. 2 year limited warranty $59-f 
$3s/h. Site discounts Dealers welcome. 
ARISTO 

16811 El Camino,#213-M 
Houston, TX 770M 
713/480-6288, 800/3ARIST0 


TO PLACE YOUR 
AD IN 

PC Magazine Classified 
Marketplace 
Call (212) 503-5115 


9 TRACK TAPE SUBSYSTEMS 
IBM FORMAT COMPATIBLE 
PC/XT/AT to MAINFRAME 
TAPE DATA EXCHANGE 

■ •''Mt'WiMaaa 1 ..'•eortnymr, 

•-''vwHtirMinsmMp* > 'Ck^au MN 

• i-".i‘«ia|iidSlMSlepSrN»n)( 

• 806 WRZI. W WSO OOfi 

• OM TranMt fKM 1 to 4 

• R*cai< TronMaen. EeCOCfASCa Oon»«rt«^ 

• Tout nnufii Ml teftwan & tt*-" 

• So« MoMtUMn and SoiKwo SuOpoti 



CaxMcr CoraojWf Co'peraMr, 

OO Bm 'M lim C4*'M* 
(SIS) 343-«S05 


COMTECH 


] lose Otwxkm A.WW* SMit 1 10 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


WriL DELIVER IT 



PC/XT SYSTOI 800 

*529 


WITH MONITOR A VIDEO CARD 
MONO $529 / COLOR $739 

• Power Supply • Slide Off case 

• 640K Expandaile Mother Board ' 

• 256K Installed i 

.K.136 AT/XT Kl^art idllili 

• 360K Drive • Floppy Control Card ' 

• Mono or Color Graphic Adapter 

• Assembled and Fully Tested 






NUGmONIG TECHMOLOGY INC. 

9-02 43 FK)AO. LONG ISLAND CITY. NY 11101 

EAST COAST ORDER 
1-800-227-S454 

INFO UNE: 718-70e-7670 


WEST COAST 
SHIPPING IS 
NOW AVAILABLE 


IBM* PC/XT are registered trademarics of IBM. 

AH Orders are Shipped UPS COO Cash. Certilied Check or Money Order 


CMCL£ sre ON REAOCR SCRVICe CARO 


PLOTTERS 
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FOR MORE ISFORMATIOS OR TO PLACE YOI R AD CALL 212 502^5115 . . 



POWER 

PROTECTION 


MEIRICK STAND-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
provides complete protection from power 
failures, brownouts, surges, spikes, 
arx) poweDine rwise. THE MEIRICK is rated as 
one of the top stand-by power systems 
on the market today 

400 watt systcm-$449. 800 watt system-$795 
MEIRICK. (nc. POWER SYSTEMS DfVTSlON 
60x296 

Fnsco. CO 80443 
303-668-3251 


POWER SUPPLIES 


NEW LOW PRICE 

UL & FCC APPROVED 



.*39 

.‘65 


200W 

'Oty. of 200 or more pcs. 
©M CLONE HARDWARE AVAILABLE 
Manufacturer & Importer 
HOT LINE: 818-333-0193 
FAX; 818-961-4337 
A-TRONIC & Office Machir>es 
15703 East Valley 
City of Industry. CA 91744 

CmCLC STt ON REAOen SERVICE CARO 


SILENCER 150: 

Quiet, Cool Power 



• 1SS watts 

• 25*^ ins heat 

• W’t less noise 


Turbo-Cool PC )CT Coding Fan $6^ 
Tuibo-Cooi AT Cooling Fan ST?' 

Saencer 150 PC/XT Power Supply $149 
Silencer 200 AT Power Supoty Si79 
Tuftx>Cooi ISOPCXTFWrSupOiy 
TufOo-Cooi 200 PC XT Power SuodV S’** 

OuenArr fuKirtq avail Compiela Teen Siippoi: 

PC COOLING SYSTEMS 

31510 Mountain Way. Bonsall, CA 92003 
(619) 723^13 VISA/MC/COD/PO 


PRINTERS 


★ ★ Sftmai Pwtclme ★ ★ 

CSS-5152 Graphics Printer 
Our Low Price 


$169 




100% IBM 5152 Compatible 
IBM Parallel Interface 
IBM Graphics Compatible 
Just Plug It In 

I Gabel # 5152 $10.00 


Computer Surplus Store 


226 Phelan Ave. 
San Jose. CA 95112 
Tel. 408-280-1740 
A FAX 408-280-0518 

ClflCLE SM ON READER SERVICE CARD 1907 CwnpuMf Surplus Slwe 


Pr Maguine Classified 

Marketplace 

the uUimatr tantet market! 


. Mho f»Mi| I'r 
imi«- i« sh<i|i 
II I' hIui 


jmiiiiil. liii-.r iiiili iiiii 
linn I ciH iihmKIx .1 


They’ll DIRHT (heir attention 
to PC Magazine Classint^ 
Marketplace 

F-r ilfni |i- M.ic.uii<-«'l.<«>ili-t M.irk-( 
(li.ii Mitii I K>-'|h>ii--<- Him I.iv Ail ri>rni.iT 
rfiiri-M.- ■» .1 |.t%t rs'i Jill i.inI •IlitJui- 
uiHltiiil lit .miuiMti-i. Tt«'' ki.im 

ii M'll li m- f|» N Uha iiii-il jimI Hu- 
ll ti'fiu. 'i-t Hii-t «.i:i I'riii’. 

\-'llll1l'' •1lM-<lllt>. •I'l-l 11 I jt|>-ll> Jl'it 

It V>H. tllllik (lljl r llllsllli-sol ill) Ih-iii- 
fif Inmi Hh- ;lT‘i,iAHi hraii'l ‘iMi-ifn-rv wIh' 
n-jil h' M,ii..i/-iii<' \i>l K-; KMilIT' 

So take l)IKK(T action and 
call <2121 rm-nUh 


SECURITY 


SPEED DEVICES 


SAFEWARE INSURES COMPUTERS 

Call toll tre^ tor information and immediate 
coverage 

• BUSINESS COMPUTERS 

• HOME COMPUTERS 

• COMPUTERS OVERSEAS 

• COMPUTERS YOU LEASE 

• COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE The Insurance Agency Inc 
2929 N High Street. PO Box 02211 
Columbus. OH 43202-0211 
(614)262-0559 (OH). (800) 848-3469 (NAT) 



PC Security Card 

BIT TRACY"' 

$149 

System Detective 

• Half Card. Easily Installed in PC' 

• Logon .\ccess Control 

• Up to 250 User^asswords 

• Control Time of Day Acccs-n 
and Length of Session 

• Accounting Codes for Billing 
$75 • DES Encryption Option 
ARTISOFT, Inc. .pj. 
602-293.6363 MilC 
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TO PLACE YOUR 
AD IN 

PC Magazine 
ClassiHed 
Marketplace 
Call (212) 503-5115 




•••TurhoMax 

Surprise 

fast 88 

Test iFI; NOP executive .spanning 128K 

1.67 

1..T1 

1.4.5 

Test "do nothing" 1 NOP Untp 

1.80 

1.59 

l..5.'t 

Test #.1: Integer add trom memors 

1.8.5 

I..5.1 

1.56 

Test At: Integer multiply from memory 

.Vl.t 

2.80 

2.W 

Test tt5: Floating point without 8087 

i.y? 

i..5y 

1.66 

Test #6: Floating point with 8087 

•1,95 


••1.4.T 

OTHER COMPARISONS: 




Norton Unities SYSINFO index 

3.2 

2.8 

2.6 

High speed copy and format? 

yes 

yes 

no 

Noirs) * rvguirvs KpiHindl KOK7-I 10MH/ ttuih 

eo-protr*M»i chip 



** requires opiHinul 8087-2 8MHz malh i 

:o-proce'siif vhip 



••• Formerly Supercharger 





ONI.Y $279.00 COMPI.KTE 

Vm, MC. cod. and ('tirclu Accepted 
Full I Yr. Warranty 


Order IK‘sk: Tel. 1-800-443-2217 
Service .\nd Info. (412) 882-6700 
30 Day .Money Back (Guarantee 


K & L 

3 Munsev Ave. 


DISTRIBUTORS Inc. 

• Pittsburgh. PA 15227 

Dealer InquiriCN Wclcumcd 
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The TurhoMax is un jccck'niior hoard 
which incrvuscs >nur Leading fidge. IBM , 
K' .XT. and clones tn 0.54MII/ optiini/ing ; 
perfomianee. sshile maintaining MKI't eom- 
palihilily with ail hardw are and software. 
FEATURES: • No expansion slot required j 
* Totally ’'trunsparcnl” to system and user 
- no DOS patches * Speeds up operation of 
the new high capacity memory Kards and 
high resolution graphic hoards * No 
mixlification to hardware or software 
SPEflKK ATIONS: ' CIH' ItlMH/ XOKK running at ‘I..54.MII/ m high speed 
mode. 4 77MH/ in normal inode. 

PERFORMANCE COMPARISON 

The Lihic hck>w compares the perfomianee of the TurhoMax with other products. 
The PC Magazine Luhorutorics Bench Mark Tests were selected because of their 
well-known accuracy The numbers indicate speed relative to a "stock" IBM pc. 
For example, factor of 1 .67 in a category means the system is running 1 .67 limes 
faster than a skK'k pe. 
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SPEED DEVICES 


ACCOUNTING 


f. 


[■. 

i- 

t.." 


V 

i" 


i 


IBM-AT SPEEDUP 

the high performance 

Speedlnjectof from Ariel 

PC WEEK 

XCEU nearly doubled the AT = established 

^[ gmn^dge^'nfz^ leade rjnATpertc^ 

— — - » A hiiiu aiitnmatic So( 



» A MIy automalic SfreedlnjecW 
lor an IBM Ws includltig 

limiting ROM BTO .UsKreliabte 

8"e 6 / s 6 ” frequency synthesis tor total 

; wth Tin XMU Sp^ Wl^- ^ ^pp, 

(«, I will . Display SSril ' . T#X«K-S; *139.» 

disk aaess . j-g m 

n I (Suggested deatennstallation charge S4y ») 

HlSII«286-1l)-Rei>bce™"'CPP'”'*“''®” /«ayMjHS9.96 

4 ^ 10 MHz and above , . . 

^ »ST 88287 - 8. 10. 12, 1® and 16. Speeds test 

rated 4 guaranteed /^aptiscall 

^ CPU speed) 1618. 17/8.5. 18^. 19(9.5, J 19.95 

increase OVERALL SPEED UP TO 300% 

8M-M1-3322 ext. mo 
Direct Line: 
201-788-9002 

full 2-YeAR WARRANTY 
ON ALL PRODUCTS 


Ariel Computer Corporation 
Post Office Box 866 w Flemington, NJ 08822 



SOFTWARE/ ACCOUNTING 


CPA'S CLIENT WRITE-UP $250 

Now a low cost, proven system featuring com- 
plete general ledger with flexible report formats, 
statement of change. | 0 b cost and optional 
Lotus/dBase interface. After-the-fact payroll 
provides earnings records, slate u/c, 941 s, W- 
2’s and 1099’s. Runs on all IBM PC/XT/AT and 
compatibles with 256K. $250 complete-includ- 
ing printed manual 14 day Free Trial 
HOWELL ASSOCIATES 
4545 Brssonnet Suite 286 
Bellaire, Texas 77401 
713-661-6652 
V 


dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER ‘ACCTS PAYABLE 

•dINVOlCER & A/R 'SALES ANALYSIS 

•SERVICE BILLING ’ORDER ENTRY 

•JOB COSTING ‘JOB ESTIMATING 

•PURCHORO/INVENTORY ’PAYRaL 

$99 ea fs&h w/dBASE 2. 3 or 3 < Source Code 

dATAMAfi SYSTEMS 

6809-P Convoy Court 

San Oiego.CA 92111 

(619)278-8222 

Visa-M/C-AMEX-Check-COD 


A Great Idea in Kiumdal Shareware for Home and Business , 




. . . And you gel a CR^-designed, interK- 
tive money nunMement/accounting sys- 
tem that can hamw 999 diftmnt accoutus 
and 24.000 transactions a year. 

MANAGE . . . Cash, checking, savings, 
credit card accounts. Its Smart Account 
RecotKiler will balarKe the toughest 
hank statement quickly. 

PREPARE a PRINT ... 4 different types 
of financial statements (ind. net worth), 
3 different inquiry reports, general 
ledger and accountant's trial balance. 
PLUS . . . Budgeting, financial data base, 
pop-up calculator, graphics, color, 
tutorial . . . and more. 

AND ... If you own a small business. 
MoneyCounls* will track both your 
business and personal finances and 
fly. 


Now shipping Mfrsion 3.96. There's 
catch . This is a fully-functiocui system that I 
compares with p^ucts selling for $99 I 
or more. 

Order today and own MuneyCounts* for I 
onlv $12! Iowa residents add 4% sales tax; | 
3 shipping and handling (outside 
•. VISA and 


1-800-223-6925 

(in Iowa 319/373-0224) 




report separately on each. 


€925 Sumy Drtva NE 
Cedar Rapida. Iowa S2402 \ 
ORCLE SM ON READER SERVICE CARO 
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■ Representing The Leading 

1 Fund Accounting Systems 

■ (208) 882-8175 01(209) 333-1575 

25% OFF PC-FUND 

--nwv Mn, nr 
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PC-FUND 

The leading fund accounting system lor local 
govts and non-profit organizations Modules in- 
clude General Ledger. Accounts Payable. En- 
cumbrance. Obligation Tracking, Accounts 
Receivable. Payroll. Budgeting. Fixed Assets and 
Donor Recapts. The system supports up to 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNDWARE. INC 
P.O. Box 773028 
Steamboat Springs. CO 80477 
800-551-4458(303)879-5770 


NCS FUND ACCOUNTING 

Powerful fund acet'g software tor local govts, 
schools, and other non-profit entities. System is 
customized to user needs. Modules 6L. AP. AR. 
Encumbrance. Budgets. J-En^, Chkwrt'g, User- 
Designable Reports Integrates with NCS PAY- 
ROLL and UTILITY BILLING and operates on the 
IBM family of micros and compatibles. 


NATIONAL 

COMPUT€R 

SYSTCMS 



NATIONAL COMPUTER SYSTEMS. INC. 
PO. 80x9365 
Minneapolis, MN 55440 
800-328-6172/612-830-7652 


CPA Review Pass/Refund 

You Pass or We Pay! Over 2,100 computa inta- 
active multiple-choice & essay/pritolems. Call 
fa DEMO & details on the progressive way to 
study Also CMA & CIA Reviews New CPE Se- 
nes-June '87. IBM PCs & compatibles Individ- 
ual, Office and College versions. AMEX. 
MasterCard. Visa. 



AlicroMash MlCtf) MAn^ Mb Hrip 


MfcroMash 

14 Inverness Drive East. F-104 

Engelwood, Colorado 80112 

(800)241 -9700: In Colorado. (303) 799^)099 

MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the fi- 
nancial and managaial repcirting requirements 
ol not-for-profil and govanmental organiza- 
tions. The System features multiple fund and 
fiscal years, usa -defined reports and six levtis 
ot account coding. Modules otfaed: G/L, A/R A/ 
R. Payroll. Encumbrance, Expenditure Budget. 
Revenue Budget and Lotus/DBase Iniatoce. MIP 
FAS IS available la IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Huntland Dr. Suite 340 
Austin. Texas 78752 
(512) 454-5004 l-SOO-MIP-FUNO 


t ‘ 
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ACCOUNTING 


Compound InteresI Power Tool 

$69.00 


Solves virtually all loan calcs, and 
pnnts professional amort schedules 
IRS interest including compounding, 
present/tuture value, effective rate of 
mortgage loan, charging Interest rates, 
negative amort, balloon payments, 
passbook calcs & more! Supports 
IBM PC. XT. AT and most clones. 



Easley Microsystems, Inc. 

234 North "D” Street 
San Bernardino. CA 92401 
(714) 381-3379 

aRCLE see on reader service card 


MAINSTREAM ACCT VERSION 1 

The most innovative tuHy mlegrated accounting 
system in today’s market Information entered 
once will automatically pass to alt necessary files. 
A/R A/R and G/L. With the capacity to handle 
Job Cost, Payroll and inventory. Mainstream 
Accounting; a better way for you and your busi- 
ness Compat. with aH MS/DOS operated ma- 
chines. Intro otter only $99 
DESERT RESEARCH CORPORATION 
21809 Outer Highway 18 
Apple Valley. CA 92307 
619-247-3644 


FOR RBASE SYSTEM V USERS 

•Genleger ’Accl recavables ‘Acct pay- 
ables Auto transactions, auto check writing, 
simple enough tor households. Powerful enou^ 
for property owners Versatile enough tor any 
business. Data entry by account name with 
wildcard lookups. Makes it easy without special 
procedures. 95 • visa mastercard 

SOFTWARE SPEOAUST 

5820 PRINCESS DR 

ROCKFORD, IL 61109 

815-398-6863 


BUSINESS 


PC BUSINESS SOFTWARE 

Payroll on Piece Rale; 

Job Cost; Inventory. 

Time & Material Billing; 

Purchase Orders; 

Accounting & more, 

As Low As $175. 

ABC IS AFFORDABLE 

Executive Data Systems 

(600)367-6081 

{713)437-8913 

‘l-Z-a™ APPLICATIONS* * 

From the authors of six books on spreadsheet 
computing, comes this exciting otter Their li- 
brary ol over too ready-lo-run 1-2-3' models, 
templates and macros is available tor sale at the 
unbellevabty low price of $2 95 per application 
Call or send tor your tree catalog today 
Flast & Flasi 
660 Fairmont Anenue 
Westfield. NJ 07090 
(201)232-4714 


BUSINESS 


ACCOUNTING KIT $79.96 

Peanuts & Caviar is a kit designed to introduce 
the principals ol accounting and bookkeeping to 
non-accountants. It includes a resetable gen- 
eral ledger software package free. The kit con- 
sists of a 300 page worksheets. homework, 

homework analysis and GL software The soft- 
ware generates detailed reports. Inal balance, 
income statement and balance sheet IBM or 
compatible Used in curriculums by Platt Col- 
lege. Denver Public Schools, etc. $79.95 
Leam-Ed Software 
8400 E. HJFF Suite 11 
Denver. CO 80231 
1-80(W21-8385ext736 


•*•* Aulo-Pllo! 

Arr niiuTiur encruiADE ^ responsibihtics on AutoT>4ot: ToOo hsl. 

ACCOUNTING SOFTWARE sophisticated TicWer file, appomtment calendar 

•POWERFUL ‘EASY-TO-USE Tracks employee assignments/action items 

•FULLY INTEGRATED ACCOUNTING Windows display future, present, and uncom- 

SOFTWEAR; ’(SENERAL LEDGER •ACCOUNTS pieted past events. Multi-users, mufti-files, pe- 
RAYABLE 'ACCOUNTS RECEIVABLE ,K)dlc & or>e time events. DOS 2,0+ PC/XT/AT/ 

•RAYRaL ‘INVENTORY CONTROL compatible $29 95 Check/Visa/MC 

'CHECKBOOK MGT, Advanced Concepts 

ALL FOR JUST $99 P O Box 246 

CALL; konia.NJ. 07845 LI.. 

Dash/Accounhng 1-800-23S8646Exl852 

Los Gatos, CA 95030 1 -800-235-6647 (CA) 

1-800-628-28286x1 625 

(INFO )40^356 3616 PC ORDER PAD 


mr»g TTimg 

tPitifi- paui tramtnf rsqattpiawnt* uRi 
cn* OCHA MtftTS :A«ipwR.;*-.isn IU.U wA 
tflieiari arc esAt-Af {tetiv* K Acf-.v. 


iRtAtn A (ilA an aaple/t# pfa«rtAA. 
DbtAin *StVr« 1 R^iEm TWtBIK* Ua»t 

CP Coifio'iaiion 

1230 DtH A««niM AttOORA. M 10401 

Outai4« fA: iHAtda 2A: 

l-400-«4S-3i}l l-8l4-943-34)l 
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CHECK WRITING MANAGER 

For Lotus 1 -2-3 Easy to use program for man- 
aging any number ol checking accounts Prints 
checks, tracks expenses & income, handles de- 
posits. bank charges, reconciles account Re- 
ports include unsorted checks, checks sorted & 
totaled by category $149.95 • FREE TRIAL • 30 
DAY MONEY BACK 
RD SOFTWARE 
18 Briarclifl Avenue 
Poughkeepsie, NY 12603 
914-462-1879 

••VEHICLE MAINTENANCE** 

Maintain records on all types of equipment. 
Wntlen m compiled language and very easy to 
use. Capture all related cost per item. Rep^s 
include . routine mamt .schedt^maint . re- 
pair cost, vehicle cost analysis, fleet cost anal- 
ysis. fuel class, fleet status reporting, license 
expiration and morel' 

“OMNI DATA SYSTEMS** 

1000 Executive Parkway, Suite #229 
St Louis. MO 63141 
••{314) 576-5757* • 


Save Legol Fees By Using 
LegalEose' 

legolEosef* Is a simple, ready-ro-use 
business and legol forms system for 
IBM* PC'swifhover 150 time-tested 
models for contracts, agreements, 
leases, notices ond binding business 
forms. Edit with PC Write?" WordSfor* 
MulfiMote'" or ony other stondord 
word processing softwore. legolEose'* 
is menu driven ond was written for 
non-lawyers by a respected Boston 
ottorney, Richard H. Gens, 

NEWI The Reoi Estate and Corpo- 
rate Modules of LegolEose'* The 
Real Estate Module comes com- 
plete with o wide ronge of Real 
Estate forms. The Corporote Module 
contains oil the bosic legol forms for 
corporate meetings. 

Soon to Followl The High Tech 
Module of LegolEoseT 
legolEose; $129.95 (odd $7.50 p&h|. 
Borfi the Reol Esioie Module ond the 
Cofpoioie Module; $99.95 eo. (odd 
$7.50 p&h). Any combination of pock- 
oges: loke $10.00 oHeochpockoge 
(odd $10.00 p&h) 

1-800-628-2828 Ext. 706 

Ije ^Ease 

HOG Software, Inc. 

54 Whitney Street, Sherbom, M A01 770 
For faster service, cal I us at (61 7) 65 1 -1 881 
CIRCLE saa ON READER SERVICE CARO 


Software/Business 

c otuhmed on the 
following page 
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►tlmeslips'^ 

$99.95 

POP-UPTIME 8i BILLING SOFTWARE 

"Jewel of a Billing Program'— INFOWORLD, RATED 9.3 
Perfect for Attonteys. Accourttams, Consultants, PR/Advertising 
and ANY service professional. 


For Manufacturers, Wholesaler or Retailers; 
MAKE MORE MONEY by automating your order 
processing function. Handies Cash and Charge 
sales with an End-ol-Day Cash and Sales Stmt- 
mary report. Produces a Customer Receipt/ 
Peking slip Keeps track of inventory Can easily 
use BAA CODE or OCR input. Will Import/Exporl 
files m ASCII format. EASY & FAST with full on- 
line HELP saeens. Runs on most MS DOS com- 
puters with 384K. hard (ksk. 80 col. printer. Cash 
drawer optional Custom modifications & Sup- 
port available Dealers invited Demo $15 
COLUMBIA SOFTWARE. INC 
10420 S.E HillcrestOnve 
Portland. OR 97266 
(503)654-7722 


♦Track time like a "stopwatch" 

• Batch enter time/expense data 

• Over 5,(X)0 professional bill 
formats with aged receivables, 
flat fee and more 


• Produce custom business and 
financial reports 

• Export to spreadsheets and 
databases 

• Track retainer/trust account 


I ■Optional G/L interface now available 

I NEW!!! TIMESLIPS III more reports, more capacity, more 

speed, auto back-up and much more.— S199.95. Hard Disk 
I 8i 384K required. 

I For rush service/more information, call (617) 468-7358. 

I Add S7 s/h. Not copy protected. 30-day money t^ck guarantee. 

I Call (800) 225-5669 to order 

I F ’I NORTH EDGE po boxiss 

I = = SOFnJL)fifi€COftP 


Hamilton, MA 01936 
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BUSINESS 


LP88- SPREADSHEET LP 

Our best-selling menu-driven linear program- 
ming system now solves problems with 1000 
constraints and 5000 variables up to X times 
faster New version reads/writes Lotus 
worksheets. Use 1-2-3/Symphony as a matnx 
generator or post processor Many other 
features including interactive and batch 
operation, spreadsheet-style display, equation 
processor, problem/basis storage, fie 1/0. 
Simplex restarl, report generator, sensitivity 
analysis. lENews says 'the flexibility and 
features of this program are a bargain at its 
low price' $149 with 6067 support and 
100-page manual. $29 for working demo and 
mini-manual. 

Eastern Software Products. Inc. 

PO. Box 15328 
Alexandria. VA 22309 
(703)549-5469 

MAX PROFITS WITH UNDO* 

Join the thousands already using a UNDO op- 
timizer on business planning problems. Quicl^ 
generate a Maximum Profit/Minimum Cost Plan 
with one of the following 

* LINDO— lor Linear, General Integer and Quad- 
ratic Optimizaiton 

* GfNO— tor Nonlinear Optimization 
‘VINO— adds Optimization to Spreadsheets 

UNDO SystOTS, Inc 

PO Box 148231. Dept .P 

Chicago. IL 

(312)871-2524 


BUSINESS 

PROJECT 

MANAGEMENT 

EVERYBODY'S PLANNER 

Powerful tool includes project management and 
flowcharts with critical path, early & late start & 
finish dates. 7 reports Pulldowns.2S6K Finally, 
planning tools for the rest of us. $99.95. Also 
EliCTRONfC DRAWING $49.95: DESIGN YOUR 
OWN HOME-Intenors. Landscape. Architecture. 
$99.95 Add $3.55 $/h. 

ABRACADATA.LTD. 

PO. Box 2440 Dept.P 
Eugene. OR 97402 
(503)342-XX 


BUSINESS TIME 
MANAGEMENT 

CALENDAR PLUS 2 (VERSION 3) 

A time management system that displays activ- 
ities in block calendar: prints calendar tor selec- 
tive range of activities, times, personnel or 
locations. Print calendar extracts in tabular lists: 
merges separately maintained calendars Much 
more. PC-DOS/MS-DOS VERSION t28K. any 
prmler $249.00 
TIME PLANNERS INC. 

PO. Box 400 
Tyrone, Georgia 30290 
404-487-9355 


BUSINESS TIME 
MANAGEMENT 

TIME MANAGEMENT SYSTEM 

•primcTime effectively weaves together a col- 
lection of tools into an extremely useful and 
powerful time management resource ..Pnmernie 
works, and its worth every mckel .* (InfoWorld 6/ 
25/86). Runs on IBM or compatibles in resident 
orstandalonemode X day money-back-guar- 
antee Not copy protected. $99 95 

Prime 

~Time._ 

WISEWARE.INC. 

3176 Pullman St. #106 
Costa Mesa. CA 92626 
(714) 556-6523 Ext. 102 


PHONE AND TIME MANAGER 

PRODEX: Phone & Time Managemeni System 
tor ANYONE with a Phone & PC! Instantly locale 
names & phone numbers Auto-dial. Record 
notes of conversations, log calls, create tickler 
files, maintain to-do lists, many more features. 
Essential for salespeople & professionals. 
Memory resident. $89.95 (VtSA/MC). 

Prodex Development Company 
5616 East (^eenlake Way North 
Seattle. WA 96103 
(206)527-2898 


•** OATEBOOK $89.95 **• 
‘APPOINTMENT SCHEDULER* 

Ideal lor Professionals' Features include help 
windows, multiple bookings, flexible time inter- 
vals. Searches for openings within specified days 
and time Supports 20 different schedules. Phnts 
daily appts. IBM/XT/AT compatible (w/hard 
disk) $89.95 $4 s/h. ChkA^isa/MC: MO add 
tax 

••• EXECUTIVE COMPUTER SYSTEMS *** 
•*" 1571 Fenpark Drive 

Fenton, MO 63026 

(314)343-5757 


COMMUNICATIONS 


MULTI-USER BBS 

(FOR IBM PC AT) 

TEAMate - a mainframe quality BBS A mini 
CompuServe. Full screen cursor-controlied In- 
terface. topic outline structure, public and pri- 
vate topics, audit trails, xmodem. integrated mafl, 
content retrieval and more. MS-DOS. XENIX and 
UNIX versions 

MM6 Development Corporation 
1021 No. SefMlveda Blvd.. Suite K 
Manhattan Beach. CA 90266 
213-545-1455 


CONSTRUCTION DATA ENTRY 


CONSTRUCTION MANAGEMENT 

Aflordable. understandable software for build- 
ers. Job cost, billing time and materials or per- 
cent complete, payables, change order and 
retention tracking in one package. Prints checks, 
statements, bids. X + reports. Clear manual & 
help windows, backed by our professional phone 
support stall $795. 

YAROI SYSTEMS. INC. 

3324 Slate Street, Suite ‘O' 

Santa Barbara. CA 93105 
(X5) 687-4245 

CONSTRUCTION ACCOUNTING 

The CMAS system is designed lor contractors 
where tracking |ob costs is required Modules 
include: Job Cost. PR. A/R. A/P. GL. PC s. In- 
ventory. Service. Dispatch, and Estimating. 
CMAS software is fuly mlegrated & ties mto most 
spreadsheet & WP programs. Multi-Termmals 
available. 

OATA-BASICS 

11000 Cedar Road -Suite 110 
Cleveland. Ohio 44106 
(216)721-3400 


DATA BASE 


FREE dBASE COMPILER 

Evaluation kit includes: demo disk with 15 PRG. 
10 FMT. 5 FRM. & the results of compiling them 
with WordTech & Clipper Also, complete re- 
prints of 5 magazine reviews of both compilers 
including 22 benchmark tests: Also detailed 
Brochures with all features and limitations of 
both FREE No obligation Call 24 firs. 

dBASE III ® 
Compilers 

dataBase Speoalties 
PO Box 2975 
Oakland. CA 94509 
(415)652-2790 

ROOTS II FOR GENEALOGY 

Organize your family tree and print camera-ready 
family books containing charts, text and in- 
dexes Store, retrieve and display 1.000's of lamity 
facts with biographical sketches and source 
documentation. Lighining-last searches and 
sorts. 250 page manual Salisfaction guaran- 
teed Write lor free brochure. $195 (-f CA lax) 
COMMSOFT 

22S70ldMiddlefieldWay.SleA 
Mountain View. CA 94043 
415-967-1900 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


DATA ENTRY EMULATOR 

You will not find any PC Data Entry System— 
FASTER, EASIER to use. or LOADED with more 
USABLE features DistrflHition Worldwide The 
EMULATOR wM meet you Data Entry needs-OR- 
retum it with no obligation. PC or DE style key- 
board. Fully menu driven Price $X5. X DAY 
FREE TRIAL Also avail tor IBM S34/% 

OM r U T LR 



COMPUTER KEYES 
21929 Makah Road 
Woodway. WA 98020 
(206)776-6443 


VDE— Viking Data Entry 

The premier data entry system. Full-featured 
to replace key punch & keydisks. Full screen 
'FORMS,' doubfe-key verity, wide variety of op- 
tions. crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc. Character, 
field & record level validations. $120-600. Also 
tor mints 

VIKING SOFTWARE SERVICES. INC 
2815 East Skelly Drive. Suite 616 
Tulsa. Oklahoma 74105 
(918) 74^^6550 


flODE/PC DATA ENTRY SYSTEM 

Top-rated PC data entry software Fastest and 
easiest to use Extensive fealues to meet every 
data ^try requirement. Stand alone and LAN 
versions High-speed data entry keyboard avail- 
able. Demo version includes all programs and 
documentation $40 ($5 shipping, CA add tax) 
creditable to full version for X days. 

OPX.INC. 

20823 Stevens Creek Blvd., C1-C 
Cupertino. CA 9501 4 
(400)973-9292 TELEX 701111 


EasyEntry" 

Fast and easy data entry lor all your applica- 
tions. Use multipte forms, multiple files, mulljple 
record types, and multiple validations without 
programming. ICP Million Dollar Award winner 
Compare ou features with X day FREE TRIAL 
Also for VAX. PDP-11, and Rainbow 
APPLIED INFORMATION SYSTEMS. INC, 

500 Eastowne Dnve, Suite 207 
Chapel Hifl.NC 27514 

800-334-5510 or 919-942-7801 Telex 701365 


KEYENTRY IIP 

Wfieth^ )usl starling, or replacing keypunches. 
3741s or dedicated systems ... You won't see the 
full potential of PC-based data entry until you 
see KeyEntry III, the premier data entry system 
for PC's. $395 to $895 version/quantity depen- 
dent. Complete Evaluation Package just $42.X 
delivered. To order, or for mformation, call now 
SOUTHERN COMPUTER SYSTEMS. INC. 

2732 Seventh Avenue South 
Birmingham. AL X2X 
(800) 533-6879 or (XS) 251-2985 
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FOR MORE INFORMATION OR TO PIACE YOUR AO CALL 212 502-5115 



DESKTOP PUBLISHING 


HIGH-TECH TYPESETTING 

Transmit your text toll-free, error-tree via mo- 
dem to your lully automated tyoesetting sys- 
tem. S2 per thousand characters. $5 minimum. 
Same-day service 200-typelaces. sizes up to 72 
point. Send $20ppd. tor our 200 page guide- 
book, or cal ttH-free & use your MC/Vtsa/Am£x. 
intergraphiCS 
t06A South Columbus St. 

Alexandria. VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


EZ-LASER 

A pop-up memory resident utility to 
get die most out of your laser printer. 
Merge graphics and text Download 
fonts. Create forms. Capture and 
print graphics and text screens from 
within any program. Use with LOTUS 
123, DBASE. WORD and others . . . 
ONLY $99.95 



JRM SOFTWARE 
(703) 860-3085 
PO BOX 2847 
RESTON VA 22091 

CIRCLE S90 ON READER SERVICE CARD 


Automatic 
DeskTop Publishing 

PowerText 

Formatter 

Automatic text and page 
layout for DeskTop Publish- 
ing. Typeset ads, Iwoks, con- 
tracts, scripts, newsletters, 
manuals, form letters, etc. 
with a LaserJet, your WP pro- 
gram, and PowerText. Set 
your strategy, then publish 
without constructing each 
page. Hyphenates, justifies, 
puts text in columns, numbers 
paragraphs, produces con- 
tents and index - all with 
simple commands. Include 
pictures with our separate 
PowerText Graphics Module. 
For PC/MS-DOS wiih 256K. 

Beaman Porter, Inc. 
417 Halstead Avc 
Harrison, NY 10528 
914) 835-3156 
800) 431-0007 

$89.95 each $5 shipping 

CWCLE 8»t ON READER SERVICE CARO 


••LEARN POSTSCRIPT FAST^^ 

New workbook/manual shows you, ‘How to Run 
PostScript Laser Printer trom DOS* No other 
software needed, use DOS COPY CON com- 
mand Over 1(X) programs & training variations 
ondisk.-eveylinedocurT)erited.ilustraled Sehjp 
and comm files. Design stationary, lorms. cer- 
tificates Sback guarantee Visa/k^ Workbook 
& disk $29 95 
LaserSott Press 
R0.BOX3043-B 
Cicvelarxl, ’N 37311 
1 -800-648-8468 x 226/ 615-478-3841 


LaserJet Setup Program - $49.95 

tJ SET-UP IS a memory resident utility for HP 
LaserJet and LaserJets printers. Select car- 
tridge and sbtt fonts. Set lines, margins, copies, 
paper, and other options Download soft tonts 
and macros. Pop-up menus display options 
mrimizing your need for the printer manual IBM 
PC/XT/AT and true compalibics 
Managemeni info'mation Software 
P.O.Box 979 

Mercer Island. Washington 98040 
(206)232-5626 


•Low-Cost LASER Printing^ 

Print important ideas by modem on our LASER 
print systerr. TRYITNOW! Dial (312) 929-9446. 
24hr auto-answer computers process your data 
and we send output directly to you or to your 
client. Just $.50 per Page' ^ect up to 10 ditf 
fonts! 

• REPORTS • TRANSPARENOES 

• NEWSLEHERS • RESUMES 

Management Data Systems. Inc 
PO 80x81229 

Chicago. IL 60681 
•**(312)549-3058*** 


LaserJet Unlimited book 

'A big plus for anyone with a HP-LaserJet'- 
John Dvorak. 'A fantastic resource for any laser 
printer ownerr -PC Publishing 'Demystifies the 
popular printer' -Los Angeles Times 228 pages. 
45 illustraticos $24 95 plus $3.50 s/h. CA Res 
add 6.5% tax. Ched(/Vtsa/MC accepted Money 
back guarantee 
PEACHPIT PRESS 
2127WoolseySt. 

Berkeley, CA 94705 
(415)843-6614 


HYPHENATOR 

DK;tionary based hyphenation program lor use 
with Fontasy and desktop publishing packages. 
Embeds 'sol' (discretionary) hyphens into any 
ascii document. User-definable hyphen code. 
Batch or interactive modes. User modifiable dic- 
tionary. Great for justified and columnar text, 
nevrsletters. etc. Only $35.00! 

PEGASUS ENGINEERING 

24431 Island Ave 

Cvson, Cali'omia 90745 

(213) 835-5546 (CORRECTED PHONE #) 


DEVELOPMENT 

TOOLS 


CUT DEBUGGING FRUSTRATION 

T-DebugPLUS.anew run time symbolic debug- 
ger for Turbo Pascal, allows programmers to: 
w examine and change variables. 

* trace and set breakpoints. 

* view source code while debugging 

It cuts debugging trusiration and enables pro- 
grammes to find and fix bugs taste and easie 
than eve befee 

T -OebugPLUS is only $60. and is complele with 
source code, refeence card, and an 60 page 
printed manual. It requires Turbo Pascal 3.0 and 
256KmefTKxylBM compatible Chargecarde- 
ders toll-free at 800-538-8157 x830, 800-672- 
3470 ext 630 in CA. See ads in Byte e PCTech 
V call 408-438-8608 fa more Info. 



Turbo Powe Software 
3109 Scotls Valley Dr Suite 122 
Scotts Valley. CA 95066 


••NETBIOS Routines •• 

Netwak Master is a library of 80 routines which 
access NETBIOS functions. The routines are in- 
voked by compiled programs to control the net- 
work. Routines support network names, 
resources and sessions with Wail and No-Wait 
options. Create your own transaction process- 
ing and program communication systems Many 
compilers are supported No royalties 
V.sa/MC$24900 
Starlight Software 
2861 Central St 
Evanston. IL 60201 
•• (312)864-9370" 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM, 
ver 2. Builds complele. worlong applications. You 
give it spec's, it writes erra-free code. 

• Indexed Data Bases • Multiple Screens 

• Context Sensitive •Memory-mapped 

Help Video 

• Global Search • Full Keyboard Supl 

Easy to Use Price $150 00 Visa/MC. Ck. MO 
AEF. INC 

PO. Box 928 

Katy. TX 77492-0928 

713-391-8570 


Smart System Services... 

THE Smart System project file and application 
development tool. An extensive library ol stan- 
dardized calls and utilities. User 1/0, menu gen- 
eration. database, lookup, report, and transaction 
handling. Includes the PROJECT WRITER utility 
(you answer the questions, it generates the 
source code fa your Smart project files). Cal oa 
ader line today!' $119 + $3 s/h. 

Check M/C a Visa ... (602) 926-7454 

Amalon Industries Inc 

725 W. Commerce 3-C 

Gribert. Arizona 85234 


BASIC 

PROGRAMMERS 


Memory— Resident BASIC 

SWy-RM lets you pop up compiled BASIC pro- 
prams Select your hot key or pop them up with 
aPOKE.AutomebcscreenSM/resiore Add our 
EMS/diSk module (for DOS 3 -f )aodprograns 
use only 7K of DOS memory - the rest IS stored 
m Expartded Memory or disk Requires ISM or 
Mcrosoficompler (062 requires DOS 3 -f t .Onfy 
S95 Add $50 tor EMS/disk module 

MACH 2 Turbocharges BASIC 
(similar products avatlaOle hr Airbo 
Pascal and 1brbo Basic.) 

Use our assembler subroutines to boost program 
speed many times. Instant screen displays and 
pop-up windows when compiled No 64K kmit — 
use all avail. DOS & LIM expanded memory for 
stnngs/numbers. Store, search, sortstnngs at 
assembler speed Controlled input routine uses 
standard edrt keys & ignores* CA'^firk Pnntus- 
mg for numbers up to 6 times taster than BASIC 
Read &wme files last as 005 Much, much more 
Assembler source code avaAaMe Only $69 

Knew Thy PC 

With ^ks* n Petes you can read & change 
system configuration from your program Read 
CMOS chip on AT Unprotect IBM/GW-BASIC 
pgms saved with "p" opbon . Plug characters into 
k'board buffer Read /change k’board status 
Read printer status • no more timeouts. Use 
4pnntersasLPri Swap printers, monitors. COM 
ports Read monitor /COM status Boot system 
3 ways from BASIC Oisable*C&*Brk find more 
Peeks&Pokes Muen.muchmore AIIBASICA 
most assembler source code included Only $45 

Indispensable Ulilllles 

The Ifltite VKk lets you load and CNecae large 
EXE files faster than DOS DOS/BlOScatls&in- 
terrupts from BASIC. Umt memory used by com - 
piled programs to eliminate Command.com re- 
load Copy protect a diskette Boot system 3 ways 
from DOS Memory map * summary of most 
common BIOS calls, including EGA Control 
k'board state - force Caps Lock. Num Lock - 
disable'‘C.*Bri( and Ctn-AJt-Dei Program tips 
Much, much more All source code included 
Only $65 

Money-Back Guarantee 

Cal for detais on 30-day money -back perform- 
ance guarantee Our software is not copy pro- 
tected No royalties when you use our sub- 
routines in compiled programs Compatible with 
IBM / (3W-BASIC. QuickBASIC 1 i 2. BASCOM 1 
& 2. MS 536. System Requirements 

• IBM PC. XT. AT or compatible 

• 00824 (Stay-Res EMS/ Dsk requires 3 4 ). 

• Stay-Reswith0uiCk8ASIC2need$D0S34 


Order Now 800-922-3383 


WeMicomeViSA/MC (COO in US only— add 
$3) Siippino US $3 / order Canada — SS lor 1 
or2pkgs Add $2 each addti Eiswhere-$18 
tori or2pkos AddS7eachaddii inGeorgiaadd 
tax and call 404-973-9272 Stay-Res/Mach 2 
demo available — send $5 check. Refunded on 
direct purchase 

MicroHelp, Inc. 

2220 Carlyle Drive 

Marietta GA 30062 
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DEVELOPMENT TOOLS 



Qukk screens and more for BASIC 

If you program in BASIC, then QBase is your shortest route to professional 
titles, data entry screens, and e^ complete applications. Uniike ordinary 
screen builders. DBase is fast, powerful, and very easy to operate. PuU-dovm 
mertus and function keys are u^ throughout, and context sensitive help is 
always available. (Thoi^ you probably wont ever need iti) DBase lets you 
draw boxes, copy and paste blocks, color any portion of the screen, and 
design custom windows. Creating input fleUs is as simple as answering 
a few questions. If all you need are quick screens and windows, then look 
nofurttter. 


Maha coMplaeo appHcattoae 

But DBase is much more than )ust a screen builder, because It can also 
create an entire application. Data entry, editing, searching. ar>d relational hie 
operations are all hMJIed automatically. Any number of databases may be 
combined in a single program, with more 
than hfteen screens p^ database. 

DBase can do all this because it’s realty 
two separate programs. The screen builder 
lets you create and edit s cr eens, v^ich are 
saved as form delMtions that any program 
can readily access. A rurt-time package 
(easily modified) then does all the work of 
managing the database. 

la iadMled 



All of the source axle for the screen editor 
and run-time propam is Induded. thoroughly 
documented to show how they work, arxl where 
they may be customized. DBase also includes The 
Hardware Tutor — a clear and practical discussion 
of ele ctr onic concepts arxl circuits, but written 
from a programmer’s perspective. DBase is as^ 
able for either Micros^ DuickBASiC or Borlarxl 
Turbo Basic (please specify when ordering}. It 
costs only S99.00 arid comes with a mortey-back 
satisfaction guarantee. No royalties, not copy 
protected, of course. 




CRESCENT SOFTWARE 

64 Fort Point Street 

East Norwalk, a 0685S (203} 846-2S00 

onetf an ON KAoen tiRvicc CARO 


QBaw requires DOS 2.0or legher. and at least 2S6K. (5i2K re c otiwnended.) 
Vtaa. MiC COO. chedis accepted. 


FORTRAN 

ADDENDA vS.l 


(\*mprehi:nsivv iiml ea.sy u* pn>i!ram lO and 
yruphivo librjrk:\. Rqilaix' RHAD'WRITtS 
wiih I call tiw llM.f Inpul editing with 
icxi type checking and Melp^ Or enhatKC 
ynur graphiiN vcith Tll.l-Jig T»a>K f«» a 
compklc k-mplalc system Keen sinng pat- 
tern. Malchs and glissanihrs 

V>MITII.2 BITil.»: 

• hull hASI linphks ' Nalunil 1 1 ) S> stem 
•htaiKcyhwd* Shitts •Wnkw>AniB'l>MTis 

• hull P.ens IhicsiiwKs • r<ct l^<ul h.duin): 

• (Skis. Smnpi. ItVitI ♦ h.mu Resmery 

• Xltls. Ihunis Sinl • V'lOlherlkms 

• AU. MDACtiAKIA A Hcivules miides 

• IB.M. Ijthey. MS. & R-M (‘ompikrs. 

• 2tll pg nunual and - IIKNI stmaelines itf 

same's 

• Argument checking, dcfaulls and toggles 
A.SMUTII. : $95: Nxh $165 

(.'oniaci Ray Sinmg I4I5> fW-t6l I 

IMPULSE 

ENGINEERING 

PO. BO.X .tMII 

SAN FRANCISCO. CA 44 1 ll-.^SOII 
DRCLE S94 ON READER SERVICE CARO 


Turbo Pattal Prognmmen: 
15 MINUTES s 200 HOURSI 
with now turboMAQIC 
codB gonorator. 

Input fprms and help windows up to 66 lines 
long Scrolling witnm framed windows Pop- 
up menus PuN down menu systems And 
much more* 

Read what protessxmais say Fast automate 
updating of dependent tields adds tuir to your 
input screens turboMAGiC wci be a bless- 
■ng lor programmers wTio would rattier not 
write the user ntertace tor every program 
Neil Flubenking PC Maga/ine Feb 87 
Order yOur rnagic loday' Just $99 Call 
BOO?25^3I65 Money Back Guarantee Re 
Qinres ?S6K IBM PC compatible 


Inc. 


205 342 7026 

CIRCLE S99 ON READER SERVICE CARD 


1|i 


SepMslkaM Software 

6586 Old SneN Road 
Mobile AL 36608 


DEVELOPMENT 

TOOLS 


S t r u B A S 

Structured BASIC Developmeni Teolka 
^^uJckBAS{^B^AS{^j^_ 

Design screens in minutes wiffi powerful 
screen oesrgner ustng any ednoi Modify 
most leaiures without recompiling 
Interface to Btrieve. ISAM, and Screens 
with single commands OKers program 
genarators. menu utility, suOrouline 
library, uiiliry programs, network 
support thru Btrieve, and preprocessor to 
extend BASIC and enhance structure 


NOT COPY PROTECTED 


jnd ( nrpantv Ihxiwn xwUhk- 
lANO S\>ThMV INt 
3 Oltice Park Drive. Ste 100 
Little Rock. Arkansas 722t 1 
S01-22S-77SS 

VISA/MC ACCEPTED $495/ $5 demo 


FREE 30 DAY TRIAL 


CIRCLE 596 ON READER SERVICE CARO 


MICROMIND " EXPERT 

Development system & knowledge engineenng 
tool. Create IQLISP based export systems. Ex- 
cellent prototyping capabilities Includes text 
editor, windowing, rulebaseand menus. Uses it- 
then-do. forward/backward chaining $499 $25 
demo Write lor catalog ol 2(XI products 
The SourceView Corporation 
PO. B0X 578-A 
Concord, CA 94520 

(415) 660-0202. (800) 662-2860 - orders only 


BRIDGEWORKSI F0R1-2-3 

Bridge the gap between Lotus 1-2-3 and your 
BASIC. Turbo Pascal. dBASE. communications 
or other apphcations. READ data from and WRITE 
directly into 1 -2-3 worksheet fries No PRN or Of 
files No tile retrieve Not copy protected Inte- 
grate into your applications without royalty. For 
Lotus 1 -2-3 and symphony on the IBM-PC/AT / 
COMP $59 95 
(^eyMatter International 
PO Box 1063 
Setauket. NY 11733 
516-689-7682 


EDUCATION 


TEACHER’S 

'.Til 

Quiz Writer s an exam wnting tool Tests, 
exams, quizzes, answer key in seconds 
• Tnje. false, matching, multiple choice, 
essay questions or any you hke • Draw 
random questions from tests to make 
hnais • Easy entry & editing • tOb% 
menu driven • 250 or 750 characters per 
question (specify which version) 

$47.95 coinplqtq. 

Specify DOS ver & RAM 
WITH mRY ORDER DISKS 39t EACH 
ANY QUANTITY. 

HURD COMPUTER SYSTEMS 

6330 Lincoln Ave. Ste. 247 
Cypress, CA 90630 

(714) 220-2729 

CIRCLE 997 DN READER SERVICE CARD 


EDUCATION 


ALGEBRA (QUIZMASTER- 

AlgebraUaster' solves any equation, gives full 
explanation step-by-step. You supply the equa- 
tion. or gel randomly generated equations tor 6 
difficulty levels. OuizMasler" does customized 
QUIZ databases, allowing random or topical 
quizzes Add/deiele/sorl quesiionbase $^.95 
each or buy both-$99 95! 30 day guarantee. 
Executive Mastery Software Corporation 
SubsKtiary of The SourceView Corporation 
POBox578-A 

pjww/l PA Qii^?n 

(415) 660-0202. (800) 6B2-286(kirdersonly 

GRADE WEEK VACATION! 

Average and print out your grades with the fast, 
easy-to-use ^lUS GRADEBOOK program. New 
version this year. Contains many advanced fea- 
tures. Not copy protected. In use by teachers 
coast to coast. Oily $49 ppd. District or sctiooi 
rates as low as $1 per teacher Send tor tree lit- 
erature VISA or MC 
AEIUSC0RP.Dept.G8 
P.O.Box 700457 
San Jose, CA 95170 
(408)257-0658 


ENGINEERING 


STRUCTURAL DESIGN 

Fast, highly interactive, mtegraled programs tor 
Structural analysis and design ol B^MS, COL- 
UMNS, TRUSSESand FRAMES of any material 
Easily mastered programs result it dr^lK) tme 
savings while producing efficient, accurate de- 
signs Specify PC. XT or AT and send $25 tor 
demonstration diskette to; 

C-Squared B-Squared Software Design. Inc. 
763 27lh Avenue Dept. A-2 
San Francisco. Ca 94121 
415/751-1337 


SIMULATION 

GPSS/PC IS a lull-power version ot GPSS, the 
most popular maintraime simulation language 
Specifically designed tor interactive use on to- 
day's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation. Using GPSS/PC. you can predict the 
behavior ot complicaled real world systems. 
MINUTEMAN SOFTWARE 
PO Box17t/B 
Slow. MA 01775 

800-223-1430/617-897-5662 Ext. 316 


SCIENTIFIC PLOniNG PKG 

F-CURVE IS the plotting package tor engineers 
and scientisis. A few ol F-CURVE's features: plot 
data, smooth curve through data, or regression 
curves (linear or nonlinear). Draw liner, log, in- 
verse. or power axis. Label plot. Place labels 
anywhere on plot. For MS-DOS and HP ptotters. 
$49.95 VlSA/MC/check 
liOS Publishing Co . tnc. 

PO Box 12847 

Research Triangle Park. NC 27709 
1919)477-3690 
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ENGINEERING ENTERTAINMENT/ GAMES 


ENQ/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNtPlOT 
(P) (plotter driver) provide mtegraled engineer- 
ing/saentifc 2-0 & 3-0 graphics with NO PRO- 
GRAMMiNG REQUIRED! Menu-driven, flexible, 
prolessional. Choice ot tormals: tabutar/line, 
contour, bar. pie, 3-0 wire Irame & much more' 
OMNIPLOT(S) $195. OMNIPLOT(P). both $295 
MICROCOMPATIBLES 
301 Prekide Drive 
Silver Spnng. MO 20901 
(301)593-0683 

FLOW PROBLEMS MADE EASY 

Fast menus allow unrelated units to be input 
without prior conversion. FLUIOTOOLS accepts 
any mix ot units, calculates P. 0. L. Q. or Vise, m 
units selected. User can Add & save additional 
units. Easy to learn & use. Darcy. Blasius equa- 
tions 70K. IBM PC & compatibles $99 95 tree 
S&H. 30 day money back guarantee 
Neat Solutions 
5018 Murrayhill Rd 
Charlotte. N.C. 28210 
(704)525-5985 


ENTERTAINMENT/ 

GAMES 


UPDATE NFL CHALLENGE DATA 

PROROSIR'* An easy way to update the team 
player data on your NFL CHALLENGE Game Re- 
place the player data with your own data base 
of current player information Includes player 
rosier revised during 1986. Print a formatted 
printout of player names and data This pro- 
gram runs on IBM type computers and a copy 
of NFL CHALLENGE (copyright XOR Corp.) Send 
$40 plus $2 lor shipping. Texas residents add 
Sates Tax MC/VISA/CHECKS 
HD&S Software 
PO Box 924183 
Houston. TX 77292 
(713) 688-9102 Ask for Department #1 


USE YOUR PC TO PLAY LOTTO! 

Increase your chances at winning big! LOTTO- 
LUCK is a computer program, designed by a 
computer scientist using the latest techniques 
of Geometrical. Kabatism and Random Rela- 
tionships ot numbers to give you an opportunity 
to predici possible winning nCK/6 lotto num- 
bers. LOTTO-LUCK will work on any lottery, in 
any slate or country Runs on IBM PC. C-64 and 
Apple II. Send $29 95 + $3 S/H to: 

WIN$WARE SYSTEMS 
PO. Box 8130 
Saaamento.CA 95816 
(916)457-5535 



SPACE WARP" ll-THE SEARCH 

Coming Soon: Command The Crew of Your 
Choice: REAL’TIME Transporter ReahsbeSm- 
ulalion: Responding Crew Members. Infinite 
Universe: ColortulAnimation And More. ORDER 
NOW! 30-0ay Money Back Guarantee Checkw 
MO $29.95 + $5 s/h. Reg. MS-PC. CGA. 256k 
••SWCEWAftPI $19.95 + $5s/h(CGAnot req ) 
**DEM0 DISK & space games FREE!' + $5 s/h 
JAD-PRO 
POBox 4153-B 
Star City. WV 26504 


LOnO NUMBER ANALYZER 

Use your PC to help you win the Lotto This fun 
to use program lor most home computers will 
quickly tell you which numbers are due' any 
patterns and trends, what groups to play and 
more! Make your selections based on the laws 
ot probability and INCREASE your chances of 
winning! Only $2495 + $1.50 s/h. 

SOFT-BYTE COMPUTER PROGRAMS 
POBox 556 
Dayton. Ohio 45405 
(513)233-2200 


TANKS: A GAME OF STRATEGY 

An enemy tank division has seized and plun- 
dered a valuable city As the leader ot a patrol of 
tanks, you are to devise a strategy to recover the 
city Realistic sound effects and great display 15 
min/game. each different IBM & comp. DOS 
2.0+. mono/color $34.95 + $3 s/h, MA res. add 
5% sales lax. 

Richard Z.Ward/WARDCO 
66 Beacon Street. Apt #44 

Somerville. MA 02143-4338 
617.491-1783(ordersonty) 


PC/VEGAS II 

Poker. Blackjack, Roulette. Keno. Slots— $26. 

Above plus Baccarat and Craps— $39 Exact 

Vegas simulation, includes Help, best bet/odds 

windows. Cross-game scoring. Graphics not 

mandatory Coioror Mono. MS/PC DOS. 128K 

C Source available, ask AddS2torshipping/CA 

res add 6Vr% lax 

O&HBEAR SOFTWARE 

PO. Box 10793 

Marina Del Rey, CA 90295 

(213)374-0358 


ANNOUNCING 
jfoottjaU ^trategisit 


III — THE NEXT PC CLASSIC — ill 

I A C.omplete C.olirgc FfHJtball Simulation — Four Year* in 
Development' 

• As Coach select over HO Offensive and Defensive Plays from complete 
Play Selections 

I Watch the dynamic display of Play Action as it unfolds — 32 Players are 
shown in smooth and continuous motion' 

I YOU are the Coach. YOU Decide' Flea-Flickers, Fakes, Reverses — or 
“Three Yards and a Cloud of Dust"^ 

I Complete current Team and Individual Statistics 
I A running Play Commentary describes Play Action — as it happens'" 

I No Play Combination ever repeats' 

I Includes Penalties, Fumbles, Timeouts and tuber key elements' 

I The Runner constantly scans the field ahead — Watch him Cut, 'Tuke". 
and “Run to Daylight”" 

I C.ompIcteTeam and Individual Strengths and Tendencies are included' 

I Operates in One (.oach, Two C.oach, or Full Automatic Modes’ 

I May Selection is easy — with complete 'Help Windows' when you need them' 

■ RECAPTURE THE EXCITEMENT OF THE '86 
SEASON— THIS TIME YOU CALL THE PLAYS' 

Choose from TOPTWENTY, ATLANTIC COAST, 
MIDWEST, SOUTHEAST, SOUTHWEST, OR 
PACIFIC COAST VERSIONS!!! 

— Regional Versions have 1 5 Teams to choose irom — 

— The TOI'TWFNTY Version includes 20 Top lyHft Teams — 

— (or the IBM* P( XT AT or Gompanbles — 

— 256K and C'oltir Ciraphics Required — 

The Special Introductory Price is $39.90" per version 
■plus $3 50 S/H TN Residents add 7 75% Sales Tax 
TO ORDER CALL TOLL-FREE I (800) 638-2828 EXT 482 
VISA, MASTERCHARCE AND COD ORDERS ACCEI>TED 
OR WRIT ! 

MURFRKKSBORO ENTERPRISES 
PO BOX 17^3 MURIRUSBORO IN 37133 1743 
cancel 8N ow reapeb service card 



PC MAGAZINE 



one or two computers develops crea- 
tive. political, financial, investigative 
and technical skills. 

Not copy protected (or I BM PC XT AT 
and compatibles DOS 2 1+/364K/ 
CGA/2FLor1 FL+HD S50each.$90 
tor two (Two copies necessary tor 
communications mode ) Add $5 S/H 
MA residents add 5% sales tax 
ViSA/MC 

GREYLOCK SOFTWARE. Inc. 

Box 730*Greal Barrington. MA01230 
413-528-5555 

ORCLC aOQ ON nCAOeR SCRVICE CARO 


"‘Baseball FANatic*" 

Intense strategy game for 1 or 2 players. Super 
graphics and 4 octave sound effects. 30 actual 
rosters or add your own 5 levels of play to choose 
from Roster disks availabte-you pick X teams 
Unique package ot 6 other popular features. Re- 
quires 256k • $49 95 Demo disk $5 00 re- 
funded with 1st order MC/ViSA 

Performing 

Alls >wRwa»a IRC. 

Performing Arts Software. )nc 
320N Bazil 
indianapoits, IN 46219 
(317)897-3591 



CASINO MASTER GAMES 

Learn casino game skills w/o risk' Color dis- 
plays ot game tabtes. manuals with odds 

’Btackjack-card counting, advice disp $40 

’Crapsmaster-muitiptecome, odds bets.. $40 
*Routette-0/00 options, tabte/wheel disp .. $35 
’Video Poker /Baccarat-tor high rollers, ea . $30 
PC/comp w/cotor graphics. Chk/MC/V. ppd. 

Compi. Pkg only $99 Order 2 or more get 10% 
discount 

HITECH MANAGEMENT CORP 
PO 60 x 2121 
Boca Ralon. FI 33427 
305-392-3678 (FI.) 800-332-2049 X3017 

J 


CLA8BIFIEO 





THE SHOWCASE EOR l‘ROI)L’CTS AM) SERVICES E\ THE MS DOS MARKET 


! 

1 1 

ii^ 

1 1 




ENTERTAINMENT/ 

GAMES 


SPORTS HANDICAPPING SOFT 

$$WIN With thoroughbred/tiarness & grey- 
hound handicapping soflware-$29 95. en- 
hanced-S49 95. Up 10 13 entries analyzed class, 
speed, times, track lengths, post, stretch. & fin- 
ish positions Pro Football System-S39 95 Pro 
Basketball System'S49 95 Add S2 posl/hand 
MCA^ISA aaepted Free information 
SOFTWARE EXCHANGE 
PO BOX5382-PC 
W Bloomfield. Ml 48033 
(313)626-7208 Orders 1 •800-527.9467 


HNANCIAL 


HNANCIAL 


CAPTOOL! S49 


Portfoio & IRA iyi«r\og*r 

• StockVBonOVf un<t»rDpr. Assets 

• True secunty & portfolio ROI 

• Multiple portfolio batch ops. 

• Over 10 reports plus graphics 

. • Oow Jortes'Compuserve updates 
4 • FIFO, avg A spec, lax lots 
i Rttk Adlusted Slock Evalualor 
8 Bond Swai^C/YTM/EvakMtor 
I Proapacting A Cllant Managar 
P • AutOH3i8l/memo merge/labels 
4 • "Who owns" A key word screens 
■, 4S-day $-back guarantee C/V/MC 

CALL 800-826-8082 


1 


i TECHSERVE, he. (206) 747-5500 
1 POB 79654. BtBevut. H’A 96697 
^^ClflCLf 397 ON READER SERVICE CARO 


CALC -DATA CD1|C| 

Home & Business 

Saving/Loan Cost-Schedule Inventory Budget 
File-Search Charge Acets. Expenses Tally 

Text-File Phone-File Auto-File Edit'g. 

Calculator Payroll Sorting Help 

Check & Bank Stmt. Bal. Auto. Calc'g... Files 
Invoice Records: Sales. Service. Paymts.. Rtns. 
Instruction Manual 256K IBM & Compatible 
$39.95 + $3. s/h. COD add $2 
APT RENTAL RECORDS AR1|C) incl. $44.95 ^ s/h 
CALC-DATA. INC. 

460 Tamarind Dr. 800-247-7893 

Hallandale. FL 33009 (305) 456-0417 


O iimplr fntrrrst O 

a h it really Simple? • 

ll<rliwvti9ul'U9 hiNivA- kjw jcjrorjpptE tiwjNwnut 
Irav of ant LinAl. miu nml fhv I iwn Ranin-i vurulinii 
r<rhintl V9« IK’ I >kin tUnfve Mpv v'W axail iK- I'M- 
(alls Kiitl 9n«» iK KinLinii Ians 

-THE LOAN RANGER-- 

AltTO-kVALl'ATES liuns anJ Irasrs imm 
-Furllmr hi -fcniME- ' OFFERS ik-taulls anJ im- 
lmcKli»an>imH- Al.LOWSr»9iliMfish»K-c»ifi»hTivJ 
anJivimnarrJMmulunniusIs ACCOMMODATES 

up hv <(*• RUhbrirO lit ifT- 

tfulaipa>tiK-nrs PRINTS X. - 

p(V-k«an <jiKs(«innait9' ^ ^ *1^ v> 

iwo impiinanii anO Jctail- *111 

nl aaMHIi/alnin ssKiluWs 
CORRECTS fliiaiinr- 

.V.- KmilMPfS 


To imirr iK tuan Ranprr phrase ante k> 

PRIDE SOFTWARE DEVELOPMENT CURP. 
lOiNW >lslA>T M>/> 

Oaklaih) ftrt FL ONN $99 95! 

liKhartW4<pIu*t'shippinv Fliinaa resiUmlsaJJ 
*\ sales tai Onlet kv pKaw i HM>»t C ()|) 
ontrn aiM K 

Pride Software Development 

-•RMbdR '^■Ycut'^BAhchd 
CIRCU 400 ON READER SERVICE CAM 


PERSONAL 

FINANCIAL 

STATEMENT 

1965 KISS Compuic Cm<nM''v 

$4000 

THE PROGRAMS UNIQUE FEATURE 
IS THE ABILITY TO USE THE 
PRINTOUT FOR LOAN APPLICATIONS 
CPA TESTED 

K IQQ 

COMPUTER 

COMPANY 

"Keep It Simple Software 
P.O. Box 1341 
Cape Coral. FL 33910 
(613) 481-2092 


Balance Checkbook 
Organize For Tax Time 
Easy For Home 
Powerful For Business 


ONLY $74« 

$3 P/H & CA 6'4% tax 
VlSA/MC/CIwdt 

CALL NOW! 

213/661-2031 

9:30 AM— 5 PM/M-F 

CDE SOFTWARE 

948 Tulorosa Drive 
Dept. PC 

Los Angeles, CA 90026 


NOW— Vsrtion 4.1 

Not Copy Protected 

i Checks 

& 

^Balances 

• Single entry accounting 


» Single entry accounting 
system centered around the checkbook^ 

• Hondles cosh & chorge transoctions 

• View, edit or print ony entry for a year 
with simple but powerful commonds 

• Bolonce sheet, cosh flow and profit & 
loss stotements, plus mony more reports 

• Prints checks; versatile oddress file 

ORCLE40I ON READER SERVICE CARD 


PERSONAL FINANCIAL PLANNER 

Tax Retam Forecasting, Electronc Checking and 

Savings. View Graphs. Pop-up Menus. On-Line 

Help. Mortgage Qualifying. Refinance. Analyze 

Expenses. Resale Analysis. Amortize Oifferenl 

Mortgages. Fmancial Consultant Module, for IBM 

PC $49.95. Money Back Guarantee 

1-800-258-87876x242 

In Ohio call 1 -600-821 -9400 Ex 242 

Advantage Software 

#43-A Salem Street 

Woburn, MA 01601 


GENERAL 


USSS.-per disks??? 

Vtarld's largest software library lor Apple II. lie. 
lie and IBM/PC Thousands of powerful pro- 
grams specially lor Business. Education. Enter- 
tainment. Saertce You can find all of them from 
our Library. For your complete Air-mailed cata- 
logue send US$1.00 to: 

Reliani 

PO Box 33610 
Sheungwan 
Hong Kong 


GENERAL 


THE RECIPE MANAGER 

Runs on IBM PCs and compatbles 128K 19 with 
PC/OOS or MS/DOS Serving size adjustment 
to 999 Generates shopping lists Creates hard- 
copy cookbook. 65.000 recipes per database 
posslile. disk space permitting. 115 reopes in- 
cluded. Indexed manual with tutorial. $4995-«’ 
S3s/hChk/M0/MC/VtSA(MAreskf 5% tax) 
GEM ISLAND SOFTWARE 
PO Box 393 

Reading. MA 01867-0693 
(617)944-1382 


THE 

SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET. . . 


ABO¥EDI$C A new MUST HAVE product! 

Now you can have up to 8 MGB 

of expanded memory aiailable WITHOLIT EXPENSIVE BOARDS. 

Above Disk is a revolutionary new product that emulates EMS 3.2 by using Extended 
Memory or Disk space. I'se up to 8 MGB of hard disk or use your extra floppy or RAM 
disk space for your programs that use EMS 3.2 or greater. 

LAPTOP OWTiERS . . . 

Use Above Disk for large spread sheets by turning your floppy into extended memory. 
Abow Disk is super fast, and super easy to use. 

It's a most have product for anyone who does serious computing. 

SPECIAL INTRODUCTORY OFFER $99 

Add $4 ph ea. item. N\ orders add 6% tax Master ChariteA'isa Accepted 

- Generic Computer Products - 

Box 4436. Incline VUIa«e. NV mV) 800/447 7775 ext. 60 In NV 80(1/2924)990 ext. 60 

CIRCLE 402 ON RCADCR SERVICE CARO 
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Row Charting 11+ 

The New 
Plus 
for Fast 
Flowcharting 

FLOWCHARTING 
is new! It's now Row Charting 
11+ . with more speed + more 
functions + more printing 
options; 

• 10 text fonts: 26 shapes: 

• Line mode can stop at a shape: 

• Backspace key can erase a Bne to 
ka od^: 

• Free text entry anywhere, or select 
autocentering: 

• Vertical or horizontal printing; one 
chart or multiple charts. 

Used by Fairchild. Bechtel ar>d 
more than 500 other major 
corporations. Edit quickly and 
accurately — even major edits — 
with Flow Charting H-*-. the 
Specialist 

See your retail store or call: 

PATTON a PATTON 


Sollwara Corporanon 

600/672-3470. exL 897 California 
800/5366157. exL 697 National 
408/626'5044 International 
CWtCLE 403 OM READER SERVICE CARD 


US-ATUS 

Locates 29.000 cities, with graphic Display of 
slates. Computes Great-Circle distances Finds 
ail states with cities ot the same name Locates 
all towns within a given radius Shows towns 5 
mi. either side otaline40mi long Color graph- 
ics Of monochrome. IBM-PC/XT/AT 192K DOS 
2.0 Send S49 95 money order or check 



ILLS70NPC-PR0GRAMS 
1932 Hayselton Dr 
Jelterson Oty. MO 65101 
(314)635-3417 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen graphics): 75 Mtcrosoi: 
FOflTWN/RtSCAL. RM Professional, Lahey 2.0 
FORTRAN callable subroutines Prot. graphics 
power backed up by a 100 pg. user manual 5 
packs in one: gen utility. 2-D mieracbve. total 2- 
0 plot support. 3-D plots. 3-D solic models 
(Hidden line removal). $135. H-P. H-l plotter’ 
Try PLOTMATIC tor complete plotter graphics 
capabilities. Interface w/GRAFMATIC. $135 
BolhS240 

MICROCOMPATIBLES. INC 
301 Prelude Drive 
Silver Springs. MD 20901 
(301)593-0683 



GRAPHIC PRINTER SUPPORT 

At last I6M-PC graphics support tor your dot 
matrix printer Use the PrtSc key to produce 
quality 6&W or cc^r scaled dot matrix repro- 
ductions of your display on your Epson. IBM. 
Okidata. HP. IDS, Centronics. DEC. Anadex. Da- 
tasoulh. Gemini. Tl 850. Toshiba. NEC 8023. or 
C Itoh printers It your printer is not listed, let us 
know and we will support it GRAFPLUS sup- 
ports all versions ot PC or MS-DOS and will op- 
erate with IBt.< (inci EGA). Techmar. and Hercules 
graphics boards. $4995 
JEWEU ENERGY TECHNOLOGfES. INC. 

4302 Southwest Alaska St Suite 207 
Seattle. Washington 98116 
(206)937-1081, 1-800-628-2828ext 527 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
dies produced on the IBM PC into bnikant 3^ 
color slides with color resolution 400% better 
than your monitor Leave your printouts behind 
Use high resolution cokx slides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(7161424-5300 

PC-Draft II $50! 

The fastest easiest, graphic drawing package 
Font editor Eusiness bar and pie charts Object 
save, rotate, enlarge, shrink Zoom, Keybd ma- 
cros Screer capijre Popup menus. Pattern 
edita Undo key Scfay Pamt Arc. Slideshow PIX 
language i6M/Epson matrix. LaserJet* *. MS 
Mouse/cursor keys VISA/MC 
Michael Allen Consulting 
19 South 5th Street 
St Charles. Illinois60174 
(312)377-7320 

PC-KEY-DRAW TRY IT $15 

Comprehensive, high-power graphics editor. 
CAO. paint, slide show program. 0^ 160 stan- 
dard functions plus macros. 64 pages/layers. 
;oom printer. 50('- patterns, novice/expert 
modes $l5inclu(le>manua1. software, quick, ret 
card Register $100 tor support, updates com- 
plete printed manual. Shareware. Version 3.25. 
OEOWARE 
PO 60x595 

Columbia. Md 21045-0595 
301-997-9333 



Crmait floor ptaii end JO viawi of luffiiluro 
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MAKE YOUR OWN MAPS!! 

MAPIT IS designed to make map making quick 
and easy MAPIT includes many map outline fHes 
or you can create your own M^T works on any 
printer or an HP plotter. Only $95 for MS-DOS or 
PC-OOS MAPIT US County Outline Database 
available separately tor $95 Call us for Iree 
sample maps & into. 

Ouestioinaire Service Co. 

80x778 

East Lansing. Ml 48623 
Phone. (517)641-4428 


HEALTH 


ATTENTION DIETERS!! 

Powerful, innovative new PC software package 
Schedu e weight loss in calendar, list or graph 
form. Proiect future weight on diets based on your 
personal data Compare diets, etiects of exer- 
cise Design your own diet to reach your own 
GOAL by speotic date - much more Send $29 95 
tor disk and users guide 
TR Software 

3630 Forest Drive Suite 206 
Columbia. S.C 29204 
803-782-6851 


INVENTORY 

INVENTORY MANAGEMENT 

Stock-Master 40 inventory system provides 
160- programs tor Stock Status. Trend Anayl- 
sis. Purchase Order Tracking. Quality Control 
Reporting. Detail Anaylsis. Bill of Materials and 
more Modular system configured & 'micro' 
priced to you' needs Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 
177-FRvcrsideAvc. 

Newporl Beach, CA 92663 
(714)759-0582 

SUPER RETAILER" is HERE! 

Find out why over 500 purchases a second are 
made on the finest point of sale program Ultra- 
ffexibility-cash. returns, credit, depts. Control 
your business. Keep track of your money Inven- 
tory module— $99. Become a Super Dealer 
Modules (or acctmg Integrate automatically 60 
Day Money Back Guarantee VISA/MC. 

PMC 

too East 2nd Street 
Mineola.N.Y. 11501 
800-OIAL-PMC in N Y. 516-294-1400 

‘••dFELLER INVENTORY"* 

A business inventory program written in modi- 
fiable dBASE source code. The menu-driven 
program you locate items by inventory name 
or number. It keeps track of reorder points, ven- 
dors. average cost & other information. 
•dFELLER inventory $150/Requifes dBASE ll/lll 
‘dFELLER Plus S200/with History & PO s. Re- 
quires dBASE III - III PLUS (for stock rooms) 
FELLER ASSOCIATES 
550CRPR4, ROUTES 
Ishpeming. Ml 49849 
•"(906)486-6024*** 


TABS III 

TIME ACCOl'MING & BILLING 


1st ABA Approved Legal Billing 
System. Multiple billirg for- 
mats. aged AR. management 
reports Integrates v/ith STl's 
Gen Ledger Acets Payable. 
Trust Accounling and Docket 
Control systems Usee by over 
2 500 firms CP M, PCDOS, 
MSOOS and No^-ell or IBM PC 
Netv/ork versions available. 
Contact 


/SOFTWARE 

T^NOLOGYINC. 


h.'r 'J.> 40|h Suite 120 Lincoln NE 68504 
(402) 466-1997 

iSOOl 22B-2026 ExI 533 cnlo onM 


cmctE 405 ON ReAoen scrvice card 


MAILING 

PROGRAMS 


POSTWARE MAILING SYSTEM 

Automate mail preparation. Cul postage costs 
by 9'^t per pieceor more Only P^IWare prints 
address labels in bundle and bag. bulk mailing 
order Not a useless 2 ip code sort. Prints ad- 
dress labels, bag tags/lray labels. Calc post- 
age Works with dBase III PLUS. DATABASE. 
PowerBase. Smart & others. Also ASCII 

* tst & 3rd Oass-$195 w 2nd Class-$395 

★ Carrier Rou!e-$300 ♦ PosiWare Jr.— $69 
PostafSott, Inc 

515 Division St 

La Crosse. Wl 54601 -4544 

800/831 -MAIL (6245) 608/784-3500 


LABEL MASTER, 3.1 $49.00 

Chosen 1987 Editors Choice by PC Magazine, 
which says ‘Label Master provides all the fea- 
tures needed to produce well managed mailing 
lists and labels ' Our customers write 'a dyna- 
mite product' 'a cinch to user 'incredibie* Uni- 
versal search/sort. Unlimited 'ecords. Finds 
duplicates Auto dialer Checks state/zip aau- 
racy Much more!! Get the best. 

RKS Associates 

1350 Beverly Road. Suite 115-332 
McLean, VA. 22101 
703-536-7814 'VISA/MC accepted* 


TELE MAIL MANAGER 

Modular, track orders with on-screen inquiry, 
exception reports by area, product, t/o. ad- 
medium, and more Merge to Word-Pro TM/ 
SALES ($185) Orders, a/c rec. cash or card 
pymnis. shipping labels, manifest «TM/BUY- 
ING ($100) Supplier Orders, a'c pay • TM/ 
STOCK ($100) • TM/INVOICE ($80) TM/AO- 
VERTS{$85)Demo$40 *$3.50s/h. fdBase 
III > sourcecode. 

MILLER SYSTEMS 
348 W Duarte Road #1 
Monrovia. CA 91016 
(818)303-4064 
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THE MAIL ORDER ACCOUNTANT 

Order tulfillment/Lisl management Includes 
customer lists, labels m 6 tormats. inventory, in- 
voicing. accounts receivable, customer pay- 
ments by casti/credit card. Prints shipping labels, 
credit card slips. UPS shipping manitests. sales 
lax report dBase III Plus source code piovKled 
$750. demo $25 -$350 S/H. 

GOLDSMITHS ASSOCIATES 
48 ShatIuck Square. Suite 86 
Berkeley, CA 94704 
(4tS) 540-8396 


SUPERMAIL"' ONLY $25 

This easy to use. powerlul menu driven program 
IS used by thousands ot happy customers. Find 
namesin 1-2sec Nosorting Featuresunlim- 
ited records S labels per name AND lull screen 
editing Select labels by zip or name Password 
protection is available Take memos recall them 
later • more'ViSA/MC 
PUCE MANAGEMENT CORP 
too East 2nd Street 
Mineola. NY 1 1501 

800-DIAL-PMC In N Y 516-294-1400 


MEDICAL MGMT+E-CUIMS 

Practice Management, Patient & Case Tracking, 
Super-Bills. Appointments. Electronic Claims. 
Communications package. Reports. State- 
ments. Labels. Formsand much more Buytrom 
the leader in Health care since 1977 Fully cer- 
tified in all 50 slates by 29 Carriers • Medicare. 
Blue Cross/Shield in many others 
Untvair Incorporated 
9024 St Charles Rock Road 
St Louis. MO 63114 
314-426-1099 


FORTE! PC MIDI SEQUENCER 

16 tracks Record/Playback with merge. 16 
channels/tack 60.000 notes Most powerlul 
Midi-dala editing available Step Sequencer with 
amazing rhythmic flexibility. Lightening auloto- 
cation. Automated punch, quantization, loop- 
ing. filters, transposition, conductor, song 
position pomter. DOS shell, more. S250 
LTA Productions 
PO. Box 6623 
Hamden. CT 06517 
203-787-9857 


•••SPEEDMAIL"'S24*** 

Save data entry lime by using two letter codes 
to generate a city, state. & zip Make mailing la- 
bels and print by name. zip. or up to 30 other 
ways' Great lor customer lists and earner route 
mailing fastest, easiest, best editor, (unction 
keys & much more Revolutionary' For IBM PC 
or Apple Ik. Also does envelopes/cards 
AURORA SOFTWARE COMPANY 
2620 Danbury Drive 
New Orleans. U 701 14 
(504)391-9598 


CUT POSTAGE IN HALF 

Save 9V?C or more on every piece of mail! No 
program to buy No complicated bulk mail sort- 
ing procedures to learn Simply, mail your list to 
us on disk We send back to you address labels 
printed m bulk mailing order Nol a useless zip 
codesort Bag tags & postal lorms included Just 
2'/2C per record • ship $25 mm 1MB disks; 3V?: 
5V4:6*&9track lape 
PoslalSofi, Inc. 

515 Division Street 

La Crosse. Wl 54601 -4544 

800-831 -MAIL (6245) 608- 784-3500 (Wl) 


MEDICAL 



D COMPLETE 
^ MEDICAL 
^ OFFICE 
MANAGEMENT 

FOR IBM PC AND COMPATI8L£S 
Afl IncKisive Package Featuring; 
Paiienl & Case Management, Appoint- 
ments, Bling, Accounts Payable and 
Receivable Statements. User ael o clk/e 
MaSnga, Office end Paiienl Reports, 
Insurance Foims. F^aclice Analysis. 
Historicat Data/ Reports, Oetinquenl 
Tracking. Psiieft RecaH, Automatic 
Data Backup. Mull Level P as sword 
fVoleclion, User Ostined Reports/ 
Oaily/Monihly /Ouwterty / Ye«ty 

MONEY BACK GUARANTEE 
Free UnlimHed Phone Support 

only$495^ alindusive 
dealer inquiries welcome 
1-800^8-2828 Ext 774 

Masl»rcar^VtSA«American Express'COO 

Medical BuslnessTechrtologlee 
IS H*op OtM, Wealoguea 06069 
^ 674-7822 

CIRCie 40S OW REAPER SEBVICE CABO 


COMPUMEDIC" 

PROVEN Practme Mngt System- in use 5yrs 
Patient data management. A/R. G/L state- 
ments. insurance lorms. practice analysis, word 
processing, recall, delinquent tracking, histori- 
cal data FLEXIBLE' user designed forms/re- 
porls$4000 Training avail Denial (DentalWare *) 
eyecare/optometry (EyeMate’) & Vet. (Vet- 
Logic 1 also avail . Dealer inquiries invited 
DATA STRATEGIES. INC 
332 S. Jumper St.. Suite 210 
Escondido. CA 92025 
(619)489-9218 

MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) lo Medicare & commercial car- 
riers. paper claims too. 

• PC ♦ CLAIM $89.95; claims only 

• PC w CUIM w/lCO's, CPT s & HCPC codes 
$229.95 

• PC ★ CLAIM PLUS claims only w/patlent file 
Complete a claim in one minute $459 

• THRESHOLD ★ TM $1,995 00 Claims, A/R 
patient billing. 

• THRESHOLD $3,995.00 claims A/R patient 
billing, complete practice management, statis- 
tcs. analysis 

• CLAIM * NET Nationwide claims clearing 
house Full 100% credit on product upgrade. 
PC ★ CUIM & PC ♦ CUIM PLUS both house 
30 day money-back guarantees. IBM PC/XT/ 
AT/compalibles MS-DOS 256K 
PHYSICIANS PRACTICE MANAGEMENT 

1610 South Lynhurst Suite Q 
Indianapolis. IN 46241 
(317)248-0357 

Lin continental U S. call (800)428-3515 
Indiana residents call (800) 792-3525 


PREVENTATIVE 

MAINTENANCE 


MUSIC 


Tape 'N Step 

For IBM & compatibles is a sequencing soft- 
ware based on a spreadsheet concept. Some ol 
the features are real-time & st^-lime record- 
ing. 85.000 notes. 2048 tracks, aescendo/di- 
minuendo. dynamic Ctrl., delete. & copy nxides. 
loops & nested loops & much more. $150 U.S. 
For more information write or call: 

The Midi Connection 
PO Box 282 Sin 0. Montreal 
Quebec. Canada. H3K 3G5 
(514) 933-5127 Dealer inquiries invited 

SONGWRIGHTIII 

MUSICPROCESSOR prints professional sheet 
music with lyrics. Full-screen graphics editor 
Transposes to any key. plays tunes. Features 
multiple stall & voices, harmony, counterpoint 
bass/treble all lime signatures IBM/ Epson, Star 
FYinters Send $49.95 « $2 s/h or write for tree 
sample output. 

SONGVYHIGHT 
Route 1. Box 83 
Lovettesvilie.VA 22080-9608 
703-822-9068 


Memory Minder 

Memory Minder a the most comprehensive 
disk diaffnostic proffram available for 
mkrocomputers. Any operator can quickly and 
easily check the vital operating paiameters o/ 
their floppy drives, includinff spindle speed, 
head alignmenL read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use it lo alisn the drives without 
the use of an nsdlloscope. Available far IBM 
PC. XT. AT and compatibles. Call or write: 

t//A 

JAM SVSTIMS, LTD. 

ISIOO-A CENTRAL SE 
ALBUQUERQUE. NEW MEXICO B7193 
S05/S99-4tB8 

X.- t ir.i .• m 

CtRCLE 407 ON READER SERVICE CARO 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method to orga- 
nize. operate, and control an effective preventive 
maintenance system Applicable to any type of 
business or industry Full screen input and dis- 
plays. plus function key help command Main- 
tains historical data, creates work orders, and 
provides numerous reports. For info, write to: 
PENGUIN COMPUTER CONSULTANTS 
PO 80x20485 
San Jose. CA 95160 
(408)997-7703 


PC+MIDI 

Ifs a simple aquation. To plug your PC or PC-compatibta into the 
modem world of music-making, use the complete line of MID) soft 
ware and hardware from VOYETfU TECHNOLOGIES. 

G SEQUENCER PLUS: SS-track toUl MIDI recorder/editor 
G CONVERSION PLUS: file converter for music notation programs. 

□ PATCH MASTER: network organizer and sound librarian. 

LI OP-4001:PC/MI0l interface card. 

*/Ve never seen a more powerlul, aasy-fo-use musk and recording 
system bug-/ra6.*(PCCOMPANION) 

= MUSIC • 

For more informalion or your nearest dealer, contact VOYETRA TECHNOLOGIES, 
Dept. C. 426 Mt Pleasant Avenue. Mamaroneck NY 10543. or call (914) 696-3377 
CIRCLE 40S ON READER SERVICE CARO 
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FOR MORE ISFORMATIOS OR TO PI ACE YOIR AD CALL 212 503-5115 . . . 



PUBLIC DOMAIN REAL ESTATE 


RELIGION 


TURBO PASCAL S2/disk 

TSS is a B6S-by-mail. no modem needed (long 
distance is more $$$ than mails)! 90 « disks ol 
Pascal files Mosi met source code Ail files 
compressed Membership lee ($25) inci Free 
starter pkg. and 2 FREE di^ with tsl order Non- 
members S7/dj$k. Cat. list $S VISA/MC/COO 
(s/h extra) (data)6t7-545-9l3l 
TURBO SOURCE SEARCH 
P.O.Box 876 
Scituate.MA 02066 
(Voice)617-545-6677 

$3.00 SOFTWARE FOflIBMPC 

Hundreds to choose from, wordprocessors. data 
bases, spreadsheets, assorted games tor all 
ages, communications, business, music, art. 
programming language and useful utilities tor 
making your computer easier to learn. Most 
programs have documentation on the disk Write 
tor your FREE catalog today! 

BEST BITS&BtrTES 

PO Box 5332 

North Hollywood. CA9t6l6 


REAL ESTATE 


PC REAL ESTATE SHAREWARE 

A decision tool tor brokers, investors, and those 
who would like to learn 

Perform investment analysis and lorecasls ol 
residential income and commercial properties 
1986 tax changes with transitional rules. 

(don’t worry, we've made this easy) 
SHAREWARE. OK TO COPY AND SHARE 
$10 for complete software and quick guide 
$75 tor full membership (manual, tax updates, 
phone support, customized hardcopy) 
SHAREWARE SOFTWARE 
731 PACIFIC #41 
San Luis Obispo CA 93401 
(805)541-6051 24hrsVI$A-M/C 

PROPERTY MANAGEMENT 

Comprehensive program tor managing residen- 
tial and commercial properties Many manage- 
ment reports including operating statement, 
delinquent rent, lease expiration and transac- 
tion register report Provide check writing, check 
reconciliation, posting of late fees, recurring ex- 
penses— $395. Investment Analysis— $245 
YARD! SYSTEMS. INC. 

3324 Stale St . Suite "O' 

Santa Barbara. CA 93105 
805^7-4245 


MANAGEMENT & ANALYSIS 

* ‘Real Property Management* $395/$595 tor 
residential & commercial properties and other 
bkkp'g. Flags delinq't tenants; prints budgets, 
che^. invoices & 1099S No r^ing of recur- 
ring data * ‘Real Analyzer* $195. when decid- 
ing: buy/sell, exchange, or refi. X DAY MONEY 
BACK 

REAL-COMP INC- 
PO Box 1263 
Cupertino. CA 95015 
(408)996-1160 


Real Estate Matchup” 

REM'7An Enable* * (Editor s Choice. PC Mag ) 
lem^riate Softwareforanysingleormultiplereaity 
office. USA Handles multiple listing needs 
Matches and manages listings/prospects lor all 
property types, also sales, rentals, closings, 
bookkeeping, etc REM and Enable tor $895 
Orders and into 803-878-2100 
REM 

102 Court St. 

Pickens. SC 29671 
800-634-3470 (Nat) Enable into 
800-551-1004 (NY)Enable info 


COMPLETE PROPERTY MGR II 

Auditor Approved Integrated General Ledger. 
Accounts Payable, Aged Receivables, Tennant 
& Property Data Base. Report Generator and all 
the necessary audit traits not usually found C PM 
II has the power of $2500 programs for only $795 
Easy to use plus 30 day guarantee! Demo 
Available 

'SOLUTIONS' PUBLISHING INC 
6016 Ptainbekl Road 
Cincinnati. OH 45236 
(513)091-6145 


$$ INVESTMENT ANALYSIS $$ 

No one makes analyzing income producing 
property easier (free demo) with such price- 
performance comfort at $170. Standalone, fully 
compiled, loan amort and deprec schedules. 
1986 tax changes, custom features Cash flow 
and detailed sale analyses uncover buy/hold/ 
sell/refin./exch decision insights 
The SOFT ESTATE 
660 Stanford Lane 
Buffalo Grove. IL 60069 
••(312)259-6301 ” 


REAL ESTATE TEMPLATES 

For Lotus 1 -2-3 or VP-Planner Complete 10-year 
sensitnrrty analysis/cash flow projections lor in- 
come property, res/non-res Also includes Lease 
Analysis, annual operating statement, amorti- 
zation schedules and wrap-around mortgage 
analysis Professxxial quality reports $189 * $6 
s/h X DAY MONEY BACK GUARANTEE 
REALTECH SYSTEMS 
406 South Bascom Ave . Suite 223 
San Jose. CA 95128 
408-294-44X 


**L0AN AMORTIZATION** 

AmPack IS the standard amortization program 
used by CPA's, lawyers, investors. & business 
aroundthecountry Designed tor simple & com- 
plex loans. Generates customized schedules & 
lets you save client data Handles most types ol 
loans easily Business Professionals prefer 
AmPack!' $49 50-Visa/MC $5 s/h. 

Softllair. kK. 

21XWest 53rd St 
Minneapolis. MN 55419 
•*(612)924-3404 •• 


PROPERTY MANAGEMENT 

Since 1978 o\cr 6,500 users of our software have 

found 1 comprehensive, flexible and easy to use 

We ofler systems to manage the following types 

of properties COMMERCIAL/RESIDENTIAL/ 

CONDOMINIUM/HOME OWNERS ASSOC./ 

MINI-STORAGE FACILITIES 

For more info and sample printouts call 

REALTY AUTOMATION. INC 

2539Saleroso 

Rowland Heights. CA91748 

818-913-1244 


RELIGION 


PowerChurch Plus!'* 

Fast, friendly, reliable church administration 
sys'em Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, accts.payable. payroll, multi-user 
supoort. and much more - all for $495 com- 
plete Uses up-to-date software technology. 
Unlimited capacity. Full working demo $10 Call 
today 

CHURCH 

SOFTWARE 

Ft SOFTWARE 
PO Box 3096 
Beverly Hills. 090212 
(2131854-0865 


ADAM Church Management Sys. 

ts an integrated eight module system that was 
designed from scratch to be the most compre- 
hensive. yet easy to use, church management 
system ever Not only is it easy to input the data, 
but more importantly it is also easy lo extract 
only ‘he data you want to see the way you want 
lo see It. via menu driven report generators 
FREE information packet. 

AdamSofl. Inc 
115N NeilSt 
Champaign, IL618X 

CALL TOLL FREE 800-637-4984 


PARISH DATA SYSTEM * 

Compfehensive census/contnbuinn piogram. 
Easy to operate, menu driven Family, member, 
financial info & reports fully integrated Selec- 
tive lists, labels, contribution/luition state- 
ments. personalized letters. User can create own 
reports, letters Other church programs avail- 
able. Over 1600 users Free into 
Parish Data Systems. Inc. 

3140 North 5tst Avenue 
Phoenix. Arizona 85031 
(602)247-3341 


MEMBERSHIP MIRACLE 

Top of the line, lull function, church mgt sys- 
tem. Full support for membership, prospecting, 
contributions, customized mailing, word pro- 
cessing. and accounting Powerlui fund drive 
support speeds economic payback On-line help 
functions For IBM XT/equiv. Free tutorial disk 
Full demo $35 Call 
“Elegant Solutions 
* • 2577 North Downer Ave Suite 210 
“ Milwaukee. Wisconsin 53211 
“(414)332-0774 


SALES 

MARKETING 


MFG REP TRACKING SYSTEM 

OUORTS ' Tracks quotes and orders through 
exiling, shipping and payments cycle Gener- 
ates 54 repods ranging from expected commis- 
sions lo sales analysis and inierlaces lo 
spreadsheet for custom reports QUORTS has a 
mail ist lor labels, rolodex cards & mass mail- 
ings IBM PC & compt w/HD Dsk Sgi user or 
multi-user 
KD SYSTEMS 
160 Hampton Rd 
Sharon. MA 02067 
617-784-43X/DLRINQ Invited 


SALES MANAGEMENT 

tollow up your sulvs li-.ld^ with 
tOLiOW UF. Tr.Hk pfospfds by 
iiri'd. dollurs. prortucts. or Jiiyol 22 
other Mcld>. Suto lorccaitt't iind (ull 
repofh. UitX-'h flr muil merqr in Zip 
(ode order. Has buill in calendar, 
do l^^l. and caUulatur. Data is pass- 
word proletlcd, PC«rAPCCIIVisa/MC 
$89.95 

rOLLOW-UP 

XYCAD GROUP 

1577 5t. Clair Avc. 

CIcwlamL 01144114 
800-428-8457 
in Ohio (2 1 6) 589-5788 
CIRCLE 409 ON READER SERVICE CARO 


SCIENTinC 


HP-PC HYPER CALCULATOR 

A pop-up emulation ot the HP-11C program- 
mable scientific calculator integrates wrth every 
program you use Features two-way data trans- 
fer. program and data storage on disk, on-line 
HELPhex/ocl/bananthmetc IXregslers 1000 
program step, alpha numeric prompts Include 
tree 8087 version and utility programs SX 95 
pius$‘ shipping. 

SUNDERLAND SOFTWARE ASSOCIATES 
Post Office Box 7000-64 
Redondo Beach. CA 90277 
TOLL FREE (800) 628-2828 cxI 502 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 



SECURITY SHAREWARE 


ADVANCED 
COPY PROTECTION 

Free Demo Diskette 


The world’s leading software 
manufacturers depend on 
Softguard copy protection 
systems. 

Now Softguard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
IBM'PC. And it’s invisible to 
your end-users! 

* Hard disk support with 
install/uninstall. 

* No special media required. 

* No source code changes. 

* Stops all copybusters. 

Macintosh Copy Protection also available 

S@fTGUPiRD 

Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara. CA 95091 
Call 408/970-9240 

CtRCLE 410 ON READER SERVICE CARO 


BITLOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves e(lectiver>ess 
oi po^ul muttitayered security. Rapid decryp- 
tion algonthms. Reliabie/smail port transparent 
security device. PARALLEL or SERIAL port. 
Countdown and timeout options also available 
KEY-U3K* security at about 1/2 BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton. CO 80120 
(303) 922-6410 or 798-7663 


EVERLOCK COPY PROTECTION 

Designed for user-transparency, clone compat- 
ibility & strength, it features: 

-no I/O pkjos or special media 
-FULL hard disk & cartridge support 
-file-server network support 
-variable number of installs (0-99) 

-demo diskette option with unlock 
-protected upgrades by modem/BBS 
Al this lor S495 with no meter counts. 

Free info & demo disk. 

(Duplication Services also available.) 



Az-Tech Software. Inc. 
426 Grandview 
Richmond. MO 64085 
(816)776-8153 


GREAT SOFTWARE. CHEAP! 

Only S5.95 per disk lor absolutely smashing 
Shareware and Public Domain programs! 
Money-back guarantee PC-Outline, AutoMenu. 
PC-Key Draw. PC-OeskTeam, PC-Wrile 2.7. 
DOSamatic. Utilities Galore plus Databases. Ar- 
cade and Adventure Garries Lots more! IBM PC. 
PCjr., and compatibles. 

Send lor free catalog 
SHAREWARE EXPRESS 
31877 Del Obispo, Suite 102 W 
San Juan Capistrano, CA 92675 


••••DISK-O-MANIA 

IBM Shareware Disk-ol-the-Month club. Each 
month members are gtven the opportunity to 
evaluate Ave ot our hottest MS-DOS shareware 
program disks. Simply keep those you like and 
return what you don't need. Pay as little as $2.00 
each lor those you keep. No obligation, no min- 
imum purchase. Enroll today by sending a S4.00 
refundable deposit 

Disk-0-Mania 

PO Box 6429 

Lake Charles. LA 70606 


STATISTICS 


NEW TRUE EPISTAT! 

Professional stats can still be friendly. Com- 
piled. fast. Data files up to 10.000 rows Over 100 
procedures, supports Hercules mono, C(^ & 
EGA color. 8067/80287, SDF data files 25 
graphs 250 page typeset manual, over 100 ex- 
amples on disc. Fonnulas. references lor every 
test. Not copy-protected Call or write for more!! 
EPISTAT SERVICES 
2011 Cap RakCircie 
Richard^, Texas 75080 
(214)680-1376 


STAT PLAN III 

Easiest to use statistics program available. 
Complete range of slatistics-curve fitting, 
crosstabs, correlation, mulliple regression. T- 
tests. etc. Graphics with prinier/plotter out-put. 
Capable of handling over 60.000 data points, 
interlaces direetty with lotus files. Oemo diskette 
available. MC/VISA. Only $179. 

THE FUTURES GROUP 
76 Eastern Blvd 
Gastonbury.Ct 06033-1264 
(203)633-3501 


BASEBALL** BOWLING 

BASEBALL LEAGUE STATS-maintains a lull set 
of batting, fielding and pitching statistics and 
complete game by game histones. 

BOWLING LEAGUE SECRETARY-maintalns and 
updates all necessary records for teams and in- 
dividuals in small or large leagues. 
Baseball-$39.95 Bowling-$44 95 Visa/MC 
Mighty Byte Computer. Inc. 

6040ASix Forks Rd..-Suite223F 
Raleigh, North Carolina 27609 
1-800-237-7072 


STATISTICS 


StatPac Gold ' 

Buy ttie best statisticQi and 
forecasting package available. 
Complete and easy to use. 

Call for free descriptive brochure: 

1 - 800 - 328-4907 


m 

WAIONICK ASSOCIATES, INC. 

6&00 McoM AiWiu* S MnnaoDOM. MN 

(612) 866-9022 

aRCI.E411 ON READER SERVICE CARO 


RATS! Version 2.0 

RATS, the best selling Econometric software 
package, now includes daily and weekly data, a 
new easier to use 500 page manual, and many 
advanced features Use RATS for time-senes 
and cross section regression, including OLS. 
ARIMA, VAR. logit, and probit. IBM PC or com- 
patible $200 MC/VISA. Call for brochure 
VAR Econometrics. Inc. 

PO Box 1818 
Evanston, IL 60204-1816 
(312)664-1910 


NCSS-$79 

Easy-to-use menus & spreadsheet. Multiple & 
Stepwise regression T-lests. ANOVA (up to 10 
factors, rep measures, covanance). Forecast- 
ing Factor, cluster. & discriminant analysis. 
Nonparametrics. Chi-square & Cross Tabula- 
tion Plots: histograms, box. scatter, stemieat. 
Sort. Subset. Transformations. Reads ASCII from 
Lotus. Dbase. etc. 250 page manual. 30-day 
money/back guarantee V)SA/MC- 
NCSS-PC 
865 East 400 North 
Kaysville. U1. 84037 
Phone. 801-546-0445 


STAT 1— By Sugar Mill 

Friendly menu-driven package on 2 disks vrith: 
Help, full screen data & text editor, algeb. trans- 
forms. import & export data, save results, de- 
scriptive. table, n-way ANOVA. ANCOVA. 
MANOVA regression w. resid.. smallest space & 
factor analyst Step-by-step examples in man- 
ual $129.% Airmail worldv^. % day return. 
SUGAR MILL SOFTWARE CORP 
1180 Kika Place. Kailua Hi 96734 
608-261 -7536; 808-396-2366 
1-800-367-8047 Ext- 261 


STATISTICS CATALOG! 

If you need statistics tor IBM PC or Apple 11. call 
us and let our technical advisors help you find 
Ihe statistics programs you need. Write or call 
now to get a FREE catalog ot statistics software. 
HSD 

9010 Reseda Blvd.. Suite 222 
Northridge. CA 91324 

1 -800-451-3030(NAT) 1 -818-993-8536(CA) 


SAS-iike PoweronZSBKPC 

BASSBase runs many SAS programs on a 256k 
2 floppy PC. BASSStat adds an expanded stat 
pack. BASSView gives a true windowing envi- 
ronment. SAS a SAS Institute tm. BASSBase-$95 
Thru 6/30/87 BASS8ase/View-$149 
BASSB3se/Stat$l59. All three-$l99. 

BASS Institute Inc. 

PO. Box 349 
Chapel Hill. NC 27514 
919-489-0729 
BB: 9l9-489-9665(N.8.1) 


WISARO FORECASTER 

A lime series forecasting package $99 Ex- 
changes data with Lotus. Expert systems logic 
automatically makes projeebons. No knowledge 
of statistics needed. Works without Lotus, loo. 
IBM PC/XT/AT. Also available: 

Wisard Professional Forecaster. $249. 

Wisard Commercial Forecaster. $1,995. 
WISARO Software Company 
Dept. 420. PO. Box 19730 
Green Bay. WI54X7-97X 
(414)436-2341 


THE SURVEY SYSTEM 

An easy to use menu driven system tor the entry, 
editing, processing and presentation of ques- 
tkxinaire data. The system can produce camera 
ready crosstabs and other tables in banner for- 
mat. Also, statistics and bar charts. Regression 
and open-end coding analysis options available. 
CREATIVE RESEARCH SYSTEMS 
1649 Del Oro 
Petaluma. CA 94962 
(707)765-1001 


STATISTIX'--0nly$75l 

STATISTIX is a powerful and very easy-to-use 
interactive statistical system tor micros. Used by 
many major universihes. businesses, state gov- 
ernments. and research organizations. Please 
check us out before you buy a statistics pro- 
gram: you'll agree SX is a ‘best buy!* SATIS- 
FACTION GUARANTEEO-For more info: 

NH ANALYTICAL SOFTWARE 
601 West Iowa Avenue 
St. Paul. MN 55117 
(612)488-4436 


The One You Can Rely On 

BMDP offers the most complete colleclion of 
programs tor data analysis, backed by compre- 
hensive documentation & competent technical 
support. BMDP was the 1st stat package ever 
devkiped and the BMDP programs have been ( 
trusted by statisticians rnore than 20 years. Hard 
disk req’d. Can for brochure. 



STATKTICAL SOf T\M\RE 


BMDP Statistcal Software, me. 
1440 Sepulveda Blvd. 

Los Angeles. CA 90025 
(213)479-7799 
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STATISTICS 


TERMINAL EMULATION 


UTILITIES 


SIGSTAT 

SI6STAT inckKtes over 70 programs ol the BMD 
statistical series, ptus many advanced new lea- 
tures. Mainframe capacity (up to 80 var.) (or 
uni— (e g.. ANOVA. regression) + multivariate 
(e g , canonical, factor) analyses, time-series, 
multidim scaling, crosstab, plots, q/cand mae. 
8087 support opt. 256K. DOS. $595. 
SIGNini^NT STATISTICS 
3336 N. Canyon Road 
Provo. UT 84604 
(801)377-4860 


P-STAT* 

Full mainframe pacliage lor IBM PC/XT/AT & 
compatibles. Combines data & file manage- 
ment data display, statistical analysis, report- 
wnbng & survey analysis in a smgie package 4GL 
programming language, online HELP menu or 
command driven with interactive EDITOR 
$95 demo and Site License available 
P-STAT. If»c. 

471 WaH Street. PO. Box AH 
Princeton. NJ 08542 
609-924-9100/Telex; 466452 


TAXES 


INCOME TAX SOFTWARE 

TAXMASTER LOTUS 123 spreadsheet tem- 
plates to calculate your 1966 Federal Income Tax 
plus a look at 1987 & 1988 tax changes. Lots of 
Forms and Schedules. Easy to use IRS ac- 
cepted printout. $50.00 Quick Delivery APPLE- 
WORKS. Mac/EXCEL versions too VISA/MC 
Orders: (600)826-7146. UG/Oealer dcscounts. 
ISLAND COMPUTER SERVICES 
3501 E. Yacht Drive 
Long Beach, N.C. 28461 
(919)278-9483 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communications pack- 
age for IBM PC. XT and AT. Simultaneously 
transmits data to host and receives output di- 
rectly to MVS/JES2. MVS/JES3, VM/RSCS. and 
CDC/NOS. bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on IBM 360/20 Line 
speed: 1.200 to 19.200 baud (56.000 bps on AT) 
Supports mulliple high-spe^ pnnters beyond 
2.400 Ipm. (6,000 Ipm on AT). Features; con- 
current DOS. LAN support, printer lorms con- 
trol, plotter support, unattended operation, easy 
installation. $1290 Includes Hardware & 
Software 

EURR 


BARR SYSTEMS. INC 
2830 MW 41 St Street. Building M 
(^inesville. FL. 32606 
(8OO)-0ARR-SYS/|9O4) 371 -3050 


34 TERMINAL 
EMULATIONS 


$oft«rm PC, an advanced 
communications package. 
includes 34 terminal emul- 
ations such as: 

•DECVT102. VT220 

• IBM 31 01 -20 (block mode) 

• HP 2622A • VIP7801 . 7803 

• DG D200. D410 ... and more. 

Guaranteed Compatibility!! 

Supports Disk Capture. Back- 
grour^ & CorKunrnt Commun- 
ications. Kermii. Xmodem. Soft- 
keys. Script Files & More. 

For the IBM PC/XT/AT. DG. Tandy. 

NEC. Tl. ZerMh. Wang. & Others 

$195 MC-VISA-COD 

npnoMCi 

1-800-225-8590 DeptPT 

Call for information 

003)S93-9S40 Telex 4S0236 

OACLE 412 ON READER SERVICE CARO 


^ milRIKTPLIlCC 

the ultimate tanfet market! 

Thr hranti spf'Clfii'n who n*.td PC Maxazim* d«n1 hair Ihr limr hi shop anmnd. 
Iheir only cuncrrn u ftrttinx what thry nerd as quickli a.s puvsiblr 

TheyTl DIRECT their attention to 
PC Magazine Classified Marketplace 

For them PC Magazine Clauified Markriplacr s Uirfrt [lispUy Ad rormal 

repmrnu a fast, easy and cost pfrrrtnrmrthod of product acQuisttiiin They know it 
will have the products they need and the information they want rexardmii pner. 
volume discounts, specihcations and delivriy 

If you think that vour business can brneru from the :rT.5,OUU brand specifiers who 
read PC Ma«a£im- YUl' RE RIGHT' 

So take DIBECT action and call (212) 503-6115 



ENHANCED 

VT220 Emulation 


The most complete VT220 emulation 
available lor your PC/AT or compatibte 

• HIGH PERFORMANCE to 38.4K BAUD 
« TRUE DOUBLE HIGKmJBLE WIDE 

• 132 COLUMN MODE ON MOST EGA'S 

• ISO or ATTRIBUTE COLOR MAPPING 

• SOFTKEY/MACROS. DOS ACCESS 

• XMOOEM/KERMIT FILE TRANSFERS 

and the lisi goes onl 
ZSTEMpc™-VT220 $150. 

4014 option $M. 

SEE US AT SPRING COMDEX 

KEA Systems Ltd. 

2150 West Broadway. Suite 412 
Vmcouver. B.C. Canada V6K 4L9 
Technical Suport (604) 732-7411 

Order deck (800) 6688702 Ton Free 

Telex 04-352848 VCR 

VISA and Masircan} iccepUd 
30 day money Dtch ouarvaea 
Ouw«ly and daalat dscowiis avaaaut 
tM<iwwfCA]4HC»« vT22Mie« Eoupnn Cvp 
srtite (CAm»aa> L« 

CIRCLE 413 ON READER 8eWVtCE CARO 


UTILITIES 


VCACHE GETS YOUR DISK 
MOVING! 

Hard disk accelerator maeases speed of car- 
tridge and fixed disk operations using memory 
caching to eliminate repetitive disk access. Al- 
locate up to 15 Mb of extended or expanded 
memory, or .5 Mb of standard memory lor cach- 
ing disk data Includes diskette and saeen ac- 
celerator modules Automatic and transparent 
after mstallalion $49 95 + $3 shpg. CA lax 



GOLDEN BOW SYSTEMS 
2670 Fifth Avenue. Suite 201 
San Diego, CA 92103 
619-298-9349 


DIRECTORY UTILITIES 

MOVER - Moves file entry(s) from one directory 
to another DIRT - Otrectory Totals. Similar to DOS 
DIR but lists (aS) files ptus actual Me sues m both 
bytes and dusters, all attribute flags and actual 
file size totals. Requires MS DOS Ver 2 or 3 - Runs 
onH/ZIOOoranyPCcompatole Media-5Vi' 
disk 40tk DS Both for $19 95 - Check or Money 
Order Pa Residents Add 6% Sales Tax 
H&T Software Associates 
PO. 00x17417 
Pigh. Pa 15235 
(412)372-6527 


HARO DISK DIRECT ACCESS' 4.0 

The Ultimate Hard Disk Menu System. Orga- 
nizes your software programs into a ‘user de- 
fined* menu system Features smgle key stroke 
access, time usage tracking, custom applica- 
tions, plus much more Order toll tree today. 30 
day money back guarantee. MC/Vi$a Welcome. 
$89 95-1- Shipping To (vder 1-800-2(2-MENU 



oaiA rCCHNOLOGV 


DELTA TECHNOLOGY INTERNATIONAL. INC. 

PO Box 1104 

EauClatf. Wl 54702 

For More Inlo: 715-832-0958 


On-Line Help 

Allows you to easily add help windows to your 

programs Contains BOTH memory resident 

(pop-up) and CALLabie help facilities You have 

complele control over the hdp window content. 

size, color & kx^ation. Your original screen is au- 

lomaticalty restored. Can or write tor more rifo 

$149 Demo $10 atoly toward purchase. 

Opt-Tech Data Processing 

PO. Box 678 

Zephyr Cove. NV 89448 

(702)588-3737 

Opt-Tech Sort/Merge 3.0 

Extremely tast SoH/Merge program Run as a 
DOS command or CALL as a subroutine Unlim- 
ited filesizes. mosi languages, datatypes & file- 
types supported including Btrieve and dBASE II 
& III Advanced features include record selec- 
tion. record reformatting & much rrxxel Call or 
write (or more info MS-DOS $149 Zenix $249 
Opt-Tech Data Processing 
PO Box 676 
Zephyr Cove. NV 89448 
(702)588-3737 


DOS RATH Command lor Data 

Now Lotus. dBase, WordStar, etc can access data 
files no matter where they're located DRATH^ 
works like DOS RATH command— up lo 128 dirs 
can be searched. Handles output files, file abas- 
ing and virtual disks too Wildcards ok. Trans- 
parent Requires only 4K MS-DOS 2/3. $45 * 
$5 s/h. Md add 5% Visa/MC/check/PO. 
PERSONAL BUSINESS SOLUTIONS INC 
PO. Box 757. Dept B 
Frederick. MD 21701 
301-865-3376 

PADLOCK/PADLOCK II DISKS 

PAOLXK furnishes the user with a method (or 
providing protection against unauthorized du- 
plication from DOS commands $99 PADLOCK 
II di^ come preformatted with finger-print and 
serialization PAOLXK II di^ oler superky 
protection Ask aboul our HARD DISK protec- 
tion with uninstall capability. MC/VtSA. 
GLENX ENGINEERING 
3920 Ridge Ave. 

Arlington Hts.lL60(X)4 
(312)392-2492 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS IX)S MARKET . 



UTILITIES 


HARD DISK EXPANSION 

Disk Manager allows the installation ol any 
ST506 hard disk on PC,XW and compatible. 
Volumes up to 256mb' Menu dnven/auto in- 
stall. compat4)le w/all vers ot MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125 * ship. Ask about Novell product! Dealer 
inquiries invited 


ONTRRCK 


COMPUTER SYSTEMS INC 


ONTflACK COMPUTER SYSTEMS. INC 
6222 Buy Olive 
Eden Piailie.MN 55344 
• • (600) 752-1333 • • IN MN (612) 937-1107 •• 


MAKE YOUR PC 
SEEM LIKE AN AT! 

MAKE YOUR AT 
SEEM LIKE A 
DREAM MACHINE! 

fANSI- 

CONSOLE" 

The Integrated Console L'liliis^*^ 
FAST, POWKRFUL 
ANSI.SYS RKPLACEMEINT 
hor Ihc IBM-P( . AT. and clone*. 
Nc^^ Version 2.00 is MUCH KASTFR 

Now blink free scrolling on CGA! 
Now use EMS for scroll recall! 
New option menu program! 

■Spead up your scraar> writing 
•Extend your ANSI.SYS to full VT100 
•Scroll lines bacK onto screen 
•Save scrolled lines into a file 
•Add zip to your cursor Keys 
•Free your eyes from scroll blinking 
•Easy installation 
•Get 43 line EGA support 
•Over so useful options 
**Tbe payehologteal difference la 
aatonwMng" -Lotus June 85 pg 8. 

“So many handy functions rolled Into 
one ut>obtruslve package” 

•PC-MrorMFeb86pg2a2. 

“Tbe support provided by the 
publishes Is extraordinary.'' 

•Cepffaf PC Monitof May 66 pg 25 
“..the best choice for improving your 
console..." 

•Capllal PC Monitor June 86 pg 282. 

460p Manual (w/slip case) 
and software diskettes $75. 

Satisfaction Guaranteed! 
Order Yours Today! 

HKR.SKV MIC RfK ONM I.TIM, 
Box 8276, Ann Arbor. Ml 48107 
(313) 994-3259 Visa/MC/Amex 
DEALER INQUIRIES INVITED 

ORCLE eot OM REAPER SERVICE CARO 




You can put your entire hard disk, or two, in one bootable 
partition, or you can create up to twenty-three partitions which 
DOS sees as separate drives. 


Vfeature Deluxe lets you use the big drives you thought your 
system couldn't support. You aren't bound by the AT Drive 
Types or by the XT IQ-megabyte limit— you can use any phys- 
ically-compatible drive, without hardware modifications. 
Vfeature Deluxe is smart software. It runs under DOS with AT. 
XT. and compatible hard disk controllers, including RLL. ESDI. 
ar>d SCSI controllers. It comes with everything you need to 
install it— a physical formatter with bad track mapping, a high- 
level format, a thorough manual, good Tech Support when you 
need it— and extras, like cluster size control for each partition 
(bet you thought that was another DOS limit), and passwords to 
lock your keyboard, your disk, and your system. 

See your dealer or call us for information about this and other 
smart software. 

BEAT THE LIMITS! 

GOLDEN BOW SYSTEMS 

^ X 2870 Fifth Ave . Suite 201 

I San 0>ego. CA 92103 

i'*’ 619 / 298-9349 

Vteslu'e I»« traoenurk 0< Go60»n Bow SySMYnt 

CIRCLE 802 ON READER SERVICE CARO 


$120 

S3 shipping/ 
handling 
California orders 
add 6% 



Ammunition to conquer 
your biggest problems! 



a Tn* Viriual Expended Memory Manager 
providas your EMS application wtfi up to 
••gN megabytes ol expended memory 
e It turns PC/AT sxierYded memory no 
expended memory 

e It turns hard disk storage no expanded 
memory 

e It's compsUble with most EMS epplicalions. 

Including 1-2-3, Symphony, and Reflex 
c Only S09 9S 30-dey money-bee* puaranree 


V-emm"' 


Pori's Software 
P O Box 396 
Manhanen. KS 6650? 
(913)53? 2897 


CIRCLE 603 ON READER SERVICE CARD 


DISK FILE ANALYZER $20 

Much wasted time results from not knowing ex- 
actly what data and control codes are m disk files. 
Especially troublesome are files appended from 
other programs or other computer systems This 
IS a great control and debugging aid Your sat- 
isfaction is guaranteed Bar Ckxle printing pro- 
grams $7 to $55 
GORDON COMPANY 
20210 Laceyland 
Katy. Texas 77449 
713-578-5522 


SPEED DISK 1/0 THROUGHPUT 

OUlCKCACHE— Intelligent disk I/O manage- 
ment subsystem lor PC/MS-DOS 2.xx & 3.xx. 
Capable of making programs run up to 14 times 
faster All param^ers dynamcally alterable. LIM 
memory sigiported. 40 KB mm. required. $49 95 
• $5 s&h VISA/MC 30*day guarantee. 

PR GLASSEL AND ASSOCIATES. INC. 

30255 Fir Trail 

Stacy. Minnesota 55079 

(612)462-1337 


UTILITIES 


FirstMenu $39.95 

Eliminate the intimidation too often assxiated 
with computers! Run programs, batch Mes. and 
utilities with a single keystroke from Ihis true DOS 
shell menuing system. Features unlimited and 
nested menus, user defined help, mulli-level 
passwords, full screen editor, on-line DOS help, 
more' MC, Visa & AE welcome Add $5 S/H. 

IH^ 9 H aKy. 

Harvey Software 
PO. Box 06596 
Fort Myers. FL 33906 

To order: (800) 231-0296; m FI (813) 482-8600 

IBM Uses CP/M & Apple *** 

"The best’, "strongly recommended" • PC mag. 

• Uniform copies filK. reads & writes 
d/reeffy to 200 CP/M disk formats on the 
PC.XT,AT-by Micro Solutions. $59.95 -i-SSS/H, 

• MatchPoint 1 /2 card transfers Apple DOS. 
SiS. CP/Mlnd ProDOS files to IBM PCXTAT - 
$185* $3 S/H (includes FREE Uniform!). 

Blue Heron 
1106S Second St. 

DeKalb, Illinois 60115 
(815)758-2355 


Golden Retriever'* 
Search & RetricN'e 
Tcxt using 
Artifk'ial Inielfigcncc 

Him- many iimcit futr yini ftime (hriHtfch 
Hitres Ilf fik-s ixte by ixic 
IimAihk tix iIk inrisnuiHxi nmlnl lo minh.’ 

Biini ' with T«i Kitiem RettiftnltHin abtlxy. 
(iiikJcn Rrtnckrr helps you van nies and 
lixaic Uataesmifyiiu'ft-niXMxeiifihr EXACT 
phra.s« to Mrarch riir 

II you a.sli It to lotaiv (hr phcaar 

“Where’s the beef” 

It will alw> miif(nizr suiiilar phia.w like 
whrrr » ihr beer 
••here is m> beef ". 

'whete are (he beese*"- 
«hefe s the heeftirak' 

NiKhtfig impunani will es«r be mWietf 

It s pAknl wiih pmitlul Iraiurrs 

• ^JKhcsa<.in|tirtik-.avlc\i<0|gOM*iVrUrM«all 
nli-> m the tnirriiisii 

• Uts niu examine the fikt si Highli)^ nhetoR. 
• hen.- the* appear letsixxiextrwiixnHawiifihe 
lik- he hxihR prikvsMfyi 

• Viinhes uinJ pneevax Ilia. maJ sheet fUev 
Jata hBK fitex and hoaiy Rles 

• ViRleindt-xmgnepn'paraiBiniiinn-dRJcinivbi 
the sranh 

• Menu dmm llrip lay is ahiass aiailahtr 

• tSAttlul imnnund line ifXNns 

• And muih mm-' 

Boom ig> )vur eflklency* 

Urder your GOLDEN RETIUEVt* uxtoy’ 

Let K do all the "witnng" for you at 
deettunk; ipceif 

Don't miu it when you need K the moM' 

(Mikk-n ReirK-ser is trained "to work with IXXs 
2 1) I » hiitlKT 1 X 1 HIM K.. XT. AT or iiimpatiblev 
kiifw priNetied kL-xulaf prke l9ynu 
Imiuduciury uOer l'*9 95 • HoofordHppi ««id 
handling .MA reWdencr add 5't, tain tax 

SK-im INC 6r229«909 

P.O Hiix -113 • Ifurlinffliin. .MAOIMJ3 

CIRCLE BM ON READER SERVICE CARO 
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FOR MORE l.\FORMATIO.\ OR TO PIACE YOVR AP CALL 212 503-5115 ™ 


MAGAZINE 


UTILITIES 


PC TOOLS 

A complete set of resideni DOS utilities, includ- 
ing undetele, locate files, search lor text, change 
file attributes, map a disk, view/edii any sector, 
alphabetize directories Plus a complete set ot 
DOS commands, (format, move, compare, etc.), 
featuring a graphic subdirectory 'Tree' display 
and the ability to reorganm subdirectories Just 
$3995' 

CeiitndBmt 

Scftware 

CENTRAL POINT SOFTWARE. INC 
9700 SW Capitol Hwy #100 
Portland, OR 97219 
(503)244-5782 

MenuPlus+'~ $39.95 

Access software on your hard disk with a sir'gle 
keystroke Does more, easier to use and costs 
less than other menu systems Plus > 1 x 1 get easy 
DOS commands, a batch file editor, parameter 
passing, and mxh more. IBM KT. AT. Compaq 
DOS2.0arx]up 256KMC/VISA $39.95 • $400 
s/h. 

Sigma Software. Inc 
1009 Sullivan Avenue 
South Windsor. Cl. 06074 
(203) 644-4709 or (203) 644-9689 

DISK ACCELERATOR V2.0 
DiskCache speeds up your hard disk access. Disk 
caching and ram di^ in one package Ram disk 
shares cache space Transparent flexible, con- 
figurable. no h/w changes RAM. EMS. and AT 
extended memory versions ind. Not copy pro- 
tected. VISA, MC. volume discounts. No PO's 
w/o prior approval. $49.00 
Datamorphics Ltd. 

PO. Box 820 

Stittsville. Ontarx), Canada KQA 3G0 
Or cal (613) 836-2670 

SS! 1 Screen Saver! $19.95 

Protect your CRT screen from image oum-m with 
SS!1. the automatic RAM resident screen saver. 
CRT blanks after user defined lime limit in- 
stantly restored at the touch of a key Hot-key 
toggles screen on/off. DOS 2/3. 656 bytes. 
$1995^$35/h.CAadd6.5% 

KITT SOFTWARE 
Oept.AOl 

2210Wilshire Blvd Suite 713 
Santa Monica. CA 90403 
213-452-9144 

WANT POWER? GET XANADU! 

Finally, the utility package you have been wait- 
ng lor! The highly acclaimed Xanadi UtHitcs are 
a PC user’s dream come true You get 3 of the 
most useful utilities around including the fa- 
mous MotOir sorted directory olus SFINO and 
PCSTAT. $35 - Money back guarantee! Call with 
MC/Visa - rudi delivery 

Xanadu Compusott 

•••PO. BoxFF Depl.PM — 

• * College Station. TX 77841 * 
••••409-693-6286 






For Programmers Compiling in 


• FORTRAN • PASCAL • dBASE' 


GLENCO ENGINEERING is committed to providing professional programming 
tools. These sub-routines are completely debugged, and fully documented. Hand 
crafted in ASM. you are assured minimum size and maximum speed. You will 
literally save hundreds of man-hours in design, program and debug time. All are 
CALLABLE routines in .OBJ or .COM format. Please specify language and 
computer. NO ROYALTIES. 


WINDOWS.LIB’ 


WINDOWS with DATA ENTRY’ I 

Pop-Up windows, vertical nrierxjs. help screens. 

Set all borders, colors, size, position. Window 
editcr included. Over 25 commands . . . 


Option for above. Adds 30 more menu and 
keyboard enhancement commands. Menus 
return integer and text allowing context 
sensitive help. 

1 BIOS.LIB' 


DOS Functions* I 

Several low level ROM BIOS routines. Cate- 
gories: KEYBOARD. PRINTER. COMMUNI- 
CATIONS. VIDEO and MISC. 


Alter DOS internal switches from inside your 
program. Read or set DTA. Interrupt Addrs., 

PSP. Verify. MEM. default drive, I/O anc 
more - . . 

1 FILES LIB’ 


NETWORK TOOLS 

Allows vifTuallv any DOS file operation from 
inside your program. Read or set a files' At- 
inbute. Mode. Data.Time, Check Write protect 
tab. free space, dir. 


Over 80 subroutines to interface to NETBIOS, 
Transaction process, multitasking. commun- 
ications. and more . . . Works with any system 
supporting NETBIOS, or eqvt. 

*Buy 4gei 5 

Multiple purchases ^ Write: 

discount and 

• IBM' • Rywi NIcFertand* 

• Summit Software* aReefie” 

site licensing. 

a Microsoft” a NeMudcet” 

aLanice* a and More 

a Comfxjierlnrauetxjne” 

Sf AWNC TMS SOTTWAAE INDUSTRY 


Run your software 
worry free with- 
out hardware 
locks or key cards. 

Auto SAFE for AutoCad $95 
KeySAFE tor CADKey $95 
VincSAFE for CADVance $99 
NetSAFE for Novell v2.0a $115 
PSAFE for P-CAD $99 

PdSAFE tor Personal 
Designer $95 

Call for other 
product availability. 


Nasdec 


(Mtnitobaf Inc. 

P 0. Box 72 
Transcona. MB. 
Canada R2C 2Z5 
(204) 663-1023 


SEIiECT: Aatomenn"' 

Create one menu system to run all 
your programs, batch flies and DOS 
commands. “Insulates" novices, 
many options for power users. On- 
screen help, password protection, 
user-defined prompts. Written in 
assembler. 16K size. Over lOK satis- 
fied users. Money back guarantee 


•60. check8An8A.MC. Cal! or write 
for brochure. 

MAGEE ENTERPRISES 

t6TT ^actiUM mouemw BouiMni 
NorcrDH Gaorgit 300K 37W USA 

ACMAAaeeii 

ComouSarv* 70187 2200 

FAX «04-«46- 7434 BuIMn BoM 404-44a6eS0 
Ccoy»'9*’' '9*7 Magee Eraerpnaet 
Automenu ' • e Iredemerk V Magee Effleomte* 
CIRCLE 4IS ON READER SERVICE CARO 


COPY 

AT TO A PC 


Allows copying of IBM AT hies (or use on 
IBM PCs. XTs, and compahbles with no 
hardware or software modrftcations. A 
360K floppy drive is not required. 
'■CPYAT2PC ' may reside on your IBM 
AT hard disk and copies 1 Me or entire 
subdirectories in 1 step. Price $79. • 
S4sh 

MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 

655 Sky Way - Suite 1 25 
San Carlos. CA 94070 
1-600-621-0851 Ext. 777 
(CA) 415-593-8777 JSl 

(NY) 212-334-1858 


Smart Directory 


You'll never use DIR egeintll 

OitfXejr one diroclory In two ooKmnt or two 
dtfocioriM tido-by-ado. Smart Oiiaelary Is 
latwr than Olft. tVvow* moro ttoa (sertatf) and 
allows scrolling. Copy, srasd. ronamo, 
tansfsr. brows# and mort. Stock copying, 
bsnsleirlng and orMing. Chango Mo 
sWibuMs. Make. dWoW and lonamo aMtdss. 
Display and changa trea sbucktra Help 
saaon and novicaraipart modas Cempisw 
color cutfeTcnizaaon Us« can sat datmilW. For 
XT. AT, Cvnpaq «>d oompaSbIas OOSZOor 
law Only $29.95 * $3.00 sAl Ca l aw danM 
add 6%. 

EXTRA OIMENSiONS SOnWARC 
• Porch. Irviod. Ca. 02714 
(7i4i$S1>2770 Vlaa/MC 
aRCLE 417 ON READER SERVICE CARO 
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UTILITIES 


Hard Disk 
Partitioning ^ 
Software 

Breaks the 
32 MB Barrier... 

EFFORTLESSLY! 



$79 


For PC-ATs, XTs, and compatibles. 

Creates multiple DOS partitions, 
up to 2,048 MB each. 

Supports ST4I2, RLL. ESDI and 
SCSI controllers. 

"Spe^Stor software makes Installation simple and 
palnless...lts user Interface Is a Joy to work wlth.^-K week 

Recommended and used by major disk drive, 
controller, LAN and PC manufacturers. 

The Industry standard: over 100,000 units sold. 


#- 


Now Includes SpeedCache caching soft- 
ware and Disk Drive diagnostics 


STORAGE 

DIMENSIONS 


(408)39S-2688 

981 Unweryty Awe 
The Experts In High Capacity PC Storage Los Gatos. CA 9S030 

ORCLE 60S ON READER SERVICE CARO 


STOP! PC MANAGER STOP! 

Oo you know what your PC's are realty rkxng? 
With Logitl on your PC's, you can have a mm- 
ute-by minute report of what each PC rs domg. 
and is using it. When management asks. 
"Do we really need more PC's?" show them the 
LOGITLOG report (binary file) of each comput- 
er's activity. RAM resident (10k) S39 95 + ship 
Co RO .CHK.MO.Visa.MC 

Lo^qlt! 

Univ. of Wisconsin Software Devetopmeni & 
Distnbution Center, 1025 West Johnson St.. 
Madison. Wl 53706 
••60&-263-9484*' 


EditingTools 2.1 

A superb text editor with an etegani DOS shell 
Load multiple directories as menus Edit multi- 
ple files. Move text among files Don't use your 
PCwrthoutit Only $35+$4S/H. OpfimBed Turbo 
Pascal source code optional 
Jou Laboratories 
PO Box 460969 
Garland. TX 75046 
214-495-8862 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


WORD PROCESSING 


CompareRite ” 

NEW! A Unique Word Processor Add-On! 
Lets You See Document Changes at a Glance 

CompureRitc instantly compurvs iwo dtKumcnis unil gencruies a third draft 
shotsing Ihcir similarities and highlighting their differences. 

Ideal for Proposals. Contracts. Articles. Reports. Computer Source Code . . . 

VERSATILE FAST LSEFtL ORDER TODAY! 

CumpareRitc works with popular word processing programs on the IBM PC 
and compatibles. 

Price SI29.95laddS5S/Hl 

JtRIKoft Ine. 'NFO: (617) 864-6151 

763 Massachusetts Avenue ORDERS: 800-262-5656 Ext. 9 

Cambridge, MA 021 38 circle sor on reader service card 




THE WORD PROCESSOR 
FOR GLOBAL COMMUNICATION 

Smitaneousiy edil languages on 

one ke English, Greek. French. Germtn, 
Spenish, Hebrew, haEan, Russian, Arabic 
Scientific Sc Graphics Ideal for l^al of- 
Hces , embauies , mUtinational business , 
scientists tc enfineefs Offers maibnerge , 
doofnent comparison, math formias, 
camera ready typesetting etc Or^ (399 
Irtquines Wekomed. 

Apollon Cogineeringjnc 
P 0 Boa 807 Columbia. MD 21044 
(1-800) 822-3327, (301) 596-0146 
CIRCLE 606 ON READER SERVICE CARD 


INDEX YOUR TEXT FILE 

Need an index tor (he back of a report, book, 
manual, or thesis? PROINDEX lakes any word 
processed document and reference creates an 
index Selectable page/line references ease 
sensilivity interactive/batch handles ASCII, 
WordStar & 6 bit data. S89 95 includes disk 
manual & shipping VISA/MC 
Elfring Consulting, Inc. 

4N899 West Mary Drive 
St. Charles. Illinois 60174 
312-377-3520 


TRANSFER SCREENS 10. S29.95 

With Transfer Screens 1.0. you can transler text 
or graphics screens between programs Trans- 
ler spreadsheet screen to word processor or in- 
clude a peture from a graphes screen in a text 
document. Keyboard macros, printer support and 
much more. Requires DOS. Introductory pnee of 
S29 95 + $3 OOs/h. CA + 6.5% ST. Check/MO 
orders are shipped by certified mail COD orders 
addSO.50. 

LIBRA COMPUTING SYSTEMS. Inc. 

105 Serra Way, Suite 443 
Milpitas, CA 95035 
(406)946-6296 



TERMRC! 


■ Instant bca draw. mow. delece 
a Automatic centenng. spaeng. cleanup 
a Simple ivie drmr. ersse 
a Menus, help sc r ee ns , tutorial 
a SCkley morev-back ^wantae 


You have total control of 

^iBM PC/XTfAT' and compMXM 2SflK 
Dot maim. cnw-act»r, laaar 


X SOO-345-3906 — 

TERRIHC!' $49.95 

ORGANIZATION Praa Hvppmg* 
CHART MAKER 

KO Syatama. Inc 
PO 8oi 2478 
Naru«rcok. It 60089 
CIRCLE 608 ON READER SERVICE CARO 


PC-WRITE SHAREWARE VER. 2.7 

fast, powerful word processor/lext editor lor 

IBM/^/XT/AT Spelling checker, screen clip. 

mailmerge. split screen. ASCII files, macros. 

Supports proportional printing. laserJet-r. and 

over 300 printers $16 for ail software, tutorial/ 

guide on diskette. OK to copy. Register lor 

manual/support. $89 Full 90-day guarantee. 

Oucksott 

219 First N. #224C 

Seattle. WA 96109 

(206) 282-0452 Visa/MC 


World's Bilingual Word 

DuangJan, biing word processor for English and 
one of these Armenian, Euro/Latin. Greek, Hindi. 
Khmer, Lao, Punjabi. Russian, Tamil. Thai, 
Viet ... . or create your own language with font 
editor For IBM compatibles with graphics & dot 
matrix printer. $59+14 s/h in US and Can. (For- 
eign $t0s/h). 

MEGACHOMP COMPANY 
3524 Cottman Ave 
Philadelphia. PA 19149-1606, USA 
215-331-2748/8138 
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FOR MORE l\FORMATIO\’ OR TO PEACE YOI R Al) CALL 212 502-5115 




WORD PROCESSING 


PC EDITOR'S CHOICE! 

Writers, lawyers, researchers organise tree form 
text by subjects— easily!— with SQUARE- 
NOTE * Make any number of notes, up to 10 
pages & 100 subjects each, select by subjects, 
browse them on the screen, send them to your 
printer or word (Kocessor Import text, loo! Many 
handy features. Online help, tutorial & full man- 
ual. Not copy protected $69 « S5 s/h. Check/ 
'/tSA/MC Full-featured demo $6. credited to- 
ward purchase 


-SQUARENOTE 


The Idea t.ibrarian 

UNION 5QUAREWARE 

265 Washington St. /FO Box 228 

Somerville. MA 02143 

(617) 623-3023/800-334-0854 Ext 583 


] 


MYWORO!‘2.0iJUST$59! 

Full-featured, fully-supported. WS-lIke word 
processor Mail-merge, undelete: sort; math; 
macros: logical ops. calculation, numeric/alpha 
formal with print: nicroiustity. table of cont^ts 
gen^ation. proportional print: spelling checker 
w/55.000 * words; supports ALL printers. 200 
page high-qual ty manual with quick refer- 
ence card 30-day money-back unconditional 
guaranlee-NO RISK. DOS 21-3.2. 256K, two 
dnves. Source code’’ Add $59 
T.N.T. SOFTWARE 
34069 Hainssvilie Road 
Round Lake. IL 60073 
(312)223-8595 


TO PLACE YOUR 
AD IN 

PC Magazine 
Cla$.sined 
Marketplace 
Call (212) 503-51 15 


MISCELLANEOUS ACCESSORIES 


FABRIC DUST COVERS 

Elegar^t — Affordable — Durable 
Our 5th Year 

Protecting Computers and Peripherals 

Best Quality - American Made: Buy with Confidence! 

Best Selection • Six Colors; Covers to Fit Over 
1SOO Makes & Models 
Best Service - Toll FREE; MC/Visa: PAST 
Best Value • Lowest Prices and We Pay Shipping. 

FREE Valuable Sonus with Purchase. 

Best Choice - Expertly piped in contrasting color. 

Monogram. Screening and Cuatem work available. 

PLUS OUR EXCLUSIVE BONUS GRAB BAG 
Choose a Valuable FREE GIFT when you Buy! 

CALL OR WRITE TODAY 
COVERS UNLIMITED 
P O 80X381076 
GERMANTOWN. TN 38183-1076 
Order TOLL FREE (800) 821-7709 (901 > 754-4465 

•Limitation Applies gRCLE 609 ON header senviCE cabo 



ONE COMPUTER & TWO PRINTERS? 


Stop PlRgpiBS 
ft Uopiagglog 

Use your choice of 
TWO printers from 
ONE parallel cable 
with the simple 
flick of a switch. 

Oa« PBrallcI Pl«g 

Connect any Standard Centronics 
f^aHel Cab^ directly to the switch. 



* 59 ’ 


<« 2100 ) 

Plus $3 25 Shipping 
& Handling 

30 Day 
Moaay Back 


Two Parallel Plage Oatf 

Two 3W cables (included) attach 
to each, printer. 


Call for oar oaor catalog of PC Acc aa aorlaa 
SlMply Call l-BOB-FOR-TIPZ 7am 5pm PST 

800-367-M79 (CA 415/567>4067) 

To Order: Write or caD Tipx Direct, he Visa/MC or 
Money Orders please Shipping within 48 hr$. via UPS. 

PXX Pea 490. Saw Freacle«»> CA 94101-OSSO 





ACCESSORIES 




CompuTogs Dust Covers 

The ultimate in dust protection. Available in natural 
canvas/brown trim or new designer gray/black trim (add 
S2/cover). Our covers are far superior to vinyl! 


COMPARE OUR PRICES! 


ApplF MON(CPU'KB024 95 
Appl« 2c UON/CPU/K0D <9 95 
Mcl''i('«nCPU/KnO'M«uSF2a 95 
TArNfly 1000 MON'CPU 2* 95 


T.40fly 1200 MON/CPU 24 95 IBM PC Mrn.ifi- 1595 

T,«i4)y IOOO'I200KOD 1395 HO C(X P'mlF' («r>‘'<-ilyl <5 95 

IBM PC MON/CPD ?4 95 np COl P«.i«iFnsrxv<lvi 1 7 95 • 

IBM PC KFvtX-H'rt 1396 AITRino MrFv.MON'CPU??9S 

OVER 400 OTHER MODELS AVAIIAHLF 1-800-227-TOGS 
CompuTogs- PO Rny 2493 Nnpnrvill*' IL B0fB6*(312) 961-2956 

VISA/MC AcffpiFfl loc'-.** S2 00 CUSTOM EMBROlDFHV SHOVTN AVAILABLE 

C1ACLE611 ON READER SERVICE CARD 







• 100% Cotton Canvas 

• Static-Free/Breathable 

• Beige with Grey Trim 

• Embroidered Emblem 

For IBM, PC. PC -AT. Compoq. AT8iT 
Leodtng Edge "0." Epson Equity 
Printers: OKIDATA EPSON. IBM. NEC 

Contemporary ComputerWeor 

1320-36th Avenue 
Son Francisco. CA 94122 

(800) 826-5761 

Dealers Please inquire CA (415) 759-1466 
aRCLE 612 ON READER SERVICE CARO 


BAR CODING 


The BEST 

BAR CODE READER 
for the IBM PC&AT 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 

Magnetic stripe readers 

Units for other computers & terminals 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone: 415-856-6833 

Telex: IGraWM) 371.909/ TPS PLA 

ORCLE 614 ON READER SERVICE CARD 


BAR CODES 
MADE EASY 


^ ACTIVE? or PASSIVE? 

OUST ACCUMULATION 


ES 


int conipiXe is ON and OKMTKilU.' Tlw type a 
buU jp 1 eewrMM Oy two rTWCh a t wms ELfCIOCAL 
and MCCHMMAL Ousi is pMM tnrou^ the paths « 
leasi rtsisianca— Iron ««ni siois ar« hoppy disk open- 
ings- wtiik the computer is ON and OFEMTKMAl' 
PC-FILTERS proiKt du« entry pads wih a dual tiliet 
approach ihat seals me penmeiet ot Iron ven slots and a 
hx^ door hller wheh aloers easy access M hopp* 
dtxies aKwnng air circuiatxxi to contnuc Ireety 
PC-RLTERt are avMtXe m Nack leatnet -grimed poke 
Mh pressure serslive backing m me toHoenng OM ant 
compahM case sves SeNct sve sh^Hiy larger man 
your oiHi or sam us your measu'ernents 


CmCLE «13 ON READER SERVICE CARO 



PERCON E-Z READER 

FAST • ACCURATE • RUGGED 

NO SOFTWAffE CHANGES w<n PO 
XT/AT AT&T 630Cy7300, TeUVtdeo 905/ 
955, Kimtron KT-7/PC Lir* PCTerm Trt^ 
Vrto PC5I & DEC VT220 kpytxMrds 
Muti^jvr RS 232 interfHces 

• imm«kate sry^ynett 

• Free phone itppori 

• yenr wArranty 

• Bdr code pmoi^ vytw<ye 
aveWaUe 

Details or Questions? Call us. 

(503) 344-1189 

2' •. :nrAv<* EuQfW OR 97402 

A L£AO» MIA* coot eeADfACNCINf fOMG 


PERCON' 

CIRCLE 61S ON READER SERVICE CARD 
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THE SHOWCASE FOR rRODL CTS AND SERVICES IN THE MS DOS MARKET . 

icm 



BAR CODING 


BAR CODE— LABEL PRINTING 

THE LABEL MAKER- ponls bar codes. OCR-A 
hke and large characters from data entered at 
keyboard or from disk files. Create and save 
unique printing formats and record layouts Per- 
forms record add. change, delete, sort and se- 
lect on dek files Al LABELMAKER * prints AIAG 
shipping/parls idenlificalion labels required by 
Auto Mffrs. Requires IBM PC or work-alike 
TJ SOFTWARE INC 
PO Box 2044 

Arlington Heights. IL 60006 
(312)364-1065 



& Epson/Oiddata/IBN 
Printer 


• Labels for shipping, bins, 
shelves & inventory 

• Text readable up to 50 ft. 

• 13 text sizes up to 1.2''x1" 

• 10 Bar Codes; 11. UPC/ 
BAN. 1 2 of 5. MSI. Code 39 

• DOD LOGMARS«AlAG 

• Flexible Label Size/Design 

• Color options • File input 

• Menu driven or user pro- 
gram controlled 

• EASY • FAST • $49-$279 

Bar Code Readers 
For PC/XT/AT 

• Rugged metal pen & case 

• Attaches as 2nd Keyboard 

• Reads I 2 of 5. UPC/EAN. 
Codabar. Code 39, etc. 

RS-232 model $399 

SAVE-A-SIOT exterrral . . $365 
NO-BOX Internal $339 




WORTHINGTON 

DATA SOLUTIONS 
130 Crespi Court, 
Santa Cruz. California 9S060 

408/458-9938 

30 Day $ hack Guarantee 


BARCODE LABEL PRINTING 

PnntBar II is a unique and powerful memory res- 
idem program lhat prints code 35. 2 of 5 and 
UPC barcodes on Epson. IBM graphics and 
LaserJet printers, print directly from any pro- 
gram including dBASE III, clipper. Lotus. Word- 
star. without copying data to special print files 
Superb documeniation $295 PC compatible bar 
code readers $395 


nil 


PrintBar 

I BARCOOe PWiWIiNO SC^TWARt 


II nil 


BEAR ROCK SOFTWARE CO. 
6069 Enlcrprise Drive 
Pfaccrvilie.CA 95667 
(916)622-4640 


$7 WHY PAY MORE S55 

Bar Code Printing Software for PC, XT, AT & 
Comp, w/prinlers w/Epson-IBM graphics em- 
ulation Lfrwersal Bar Code Generator $45 (Works 
with almost any program) Test disk $7 Small 
labels $15. Large labels. Logmars. AIAG. dBASE. 
& subr tor Basic. Compilers. WP. Data Mgmt , 
etc $2&'$55 Bar Code Readers from $295 
GORDON COMPANY 
20210 Laceyland 
Katy, Texas 77449 
713-578-5522 


PRINT YOUR OWN BAR CODES 

WRITEBAR • pnnts Codabar. UPC. Code 39. ABC 
and interleaved 2 ol V bar codes on most print- 
ers Otters sequential numbers, disk or keyboard 
operation. Fully configurable installalion $150 
Separate OBJ modules available for most lan- 
guages Custom programs and bar code read- 
ers also avail MS-DOS and XENIX 
WILSOFT. INC. 

RO. 80x22132 
Tampa, FL 33622 
(613)985-9920 


BUSINESS 

OPPORTUNITIES 


EARN EXTRA $SS$ AT HOME 

Receive needed exposure lo earn extra income 
by listing your experience, goals and equip- 
ment Our database provides low cost/fisK ap- 
proach to introduce home programmers and 
companies needing programming help Send 
now (or complete into package and application 
Only cost IS a low. one-time applicatjon fee. 
HOME PROGRAMMERS. INC 
PO, B0X243-N16 
El Segundo.CA 90245-0243 


COMPUTER 

INSURANCE 


DATA SECURITY INSURANCE 

The ’aH risk" Personal Compuler Pokey from DSl 
includes essential coverages not available with 
other policies protection against loss of data 
(even from accidental erasure), loss ol custom 
programs, and fraud Especially intended for 
business computers Coverage can be bound by 
telephone, 9 lo 4 Mountain Time. 

DATA SECURITY INSURANCE 
4800 Riverberxl Road. PO Box 9003 
Boulder. CO 60301 
(303)442-0900.(800)822-0901 

SAFEWARE 

Insureyour computer Sateware provides full re- 
placement of hardware, media, and purchased 
software As tittle as $39 a year provides com- 
prehensive coverage. With our blanket cover- 
age, no ksls ot equipment are needed One phone 
call does it all! Can 8am to 6pm EST (Sat 9 to 5) 
SAFEWARE. THE INSURANCE AGENCY INC 
2929 N High Street. PO Box 02211 
Columbus. OH 43202 

(614) 262-0559 (OH), (BOO) 848-3469{NAT) 


COMPUTER 

SERVICES 


FLAT RATE REPAIR PRICING 

IBM PC/XT/AT system board $65/$70/$135 


IBM PC/XT Keyboards $45 

Hercules adapter boards $45 

AST multitunction boards $45 

IBM diskette drive adapter $35 

Compaq Portable power supply $75 


3-5 Days turn around Call lor complete list 
PC Repair Inc. 

678 East Broadway 
Haverhill. Ma 01830 
617-372-6545 


DATA 

CONVERSION 


DISK CONVERSION 

We are the oldest and most versatile conversion 
company in the country. We ll electronically 
convert disks, tapes, or mag cards to your PC or 
word processor. Over 20 billion characters con- 
verted since 1979. Optical scanning available. 
We provide the excellence you expect. Text ac- 
curacy guaranteed for disk conversions. 

TEXT SCIENCES CORPORATION 
5430 San Fernando Rd 
Glendale. CA 91203 
(818)247-0792 

25C PER PAGE DOC TO DISK 

*XR Text Scanning to disk in Wordstar. Multi- 
mate. DisplayWrite, Word Perfect. ASCII + more 
‘Scan Typset books, manuals, publications. 6- 
24 point tnciuding roman and italic 
*Oisk/Tape Conversions (bi-directional from PC. 
WP. 9 track tape. MACINTOSH. (CP/M-OOS) 
'Quick Turnaround plus 30-Day Guarantee 
1st RUN COMPUTER SERVICES 
59 Acorn Ponds Drive 
North Hills, NY 11576 
212-432-5252/516-627-1493 


ON WORD 

Can read any document to disk. 
Fast, accurate optical scanning 

• 10.000 ^ type fonts 

• typeset or typewntl^i 

• font Size— 6 pts lo 26 pts 

• to all word processors 

• volume discounts 

• systems and services 

• call lor prices 

ON WORD DEVELOPMENT 
2434 Main St 
Santa Monica. CA 90405 
(213)399-7733 


DIGITIZERS 


DATA 

CONVERSION 


AMERICA’S 

IS' 

ADVANCED 

DATA 

CONVERSION 

FACIUTY 


1000 wmilt. lap*, dnk. w«rdpr«c*iHrt 
mading litti optical tcatining 
ind cutlom ratormaning 

Data Conversion 
Laboratory 

65-55 Fresh Meadow La Fresh Mead^NY 11365 

( 718 ) 886-8600 

ORCLE 616 ON nCAOER SERVICE CARD 



image: ACE 11= 

Video Capture System 

• Digitize video from cameras, 
tuners, and VCRs directly to 
your IBM PC display 

• 320 x 200 X 4 levels 

• 1 3 sec full screen capture 

• Complete with hardware card, 
software, cable and manual 

I ocJgE F UcTRONiCS 

P 0 Box 338 • Slreamwood. IL 60103 

(312) 837-6553^= 

CIRCLE 617 ON READER SERVICE CARD 
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FOR MORE ISFORM. Vnoy OR TO PLACE YOL R AD CAI.I. 212 502-51 IS 


DISK CONVERSION 



DISKI 
CONVERSION 

We cap read Irom and write to virtuaUy any 
sy^ including typesetters. We can also 
iormalddcs tor many systems Youcan 
upgrade your system without loosing any 
data troffl your old system Please allow five 
wortong days for processing Ouvitity 
discounts available 
2244NW21Tr Miami FL 33142 

( 305 ) 633-5241 
Birniy Graphics 

CWCLE eiS ON READER SERVICE CARO 


CHANGING WORD PROCESSORS? 

Media transfer to or from 
IBM/XEROX. DEC. WANG. 
WNIER.CPT.CT.MICOM.NBI. 

WORDSTAR, WORDPERFECT. DW3. 
MULTIMATE. SAMNA, MASH. OCA 
TAPE-DISK 
Free test conversion 
CONVERSION SPECIALISTS 
531 Mam St . Suite 835 
El Segundo.CA 92045 
(213)545-6551 •(213)322-6319 

DISK/DISK OR TAPE/DISK 

Conversions - Automatically Bought a new 
computer^ Convert your data m just 1-2 days 
SAVE TIME-SAVE MONEY' DISK/DISK or TAPE,' 
DISK Conversions start as low as $14 (or IBM, 
CP/M. MS-DOS, UNIXV. XENIX & most other 
systems (Apple, Macintosh Commodore con- 
versKms start at $25) Call or write to 
CREATIVE DATA SERVICES 
1210 W Latimer Ave. 

CampOell.CA 95008 
408-666-6080 

DISK & TAPE CONV. from SS/disk 

• Dedicated Word Prxessors - PC s • 
Mamlrames. 

• 31^' - 5V4' ■ 8' diskettes 

• 9 track tape conversion $25 per Megabyte 

• OCR Scanning - 50i per page 

• Disk Duplicalton 

• FREE Diskettes with pre-paid orders 

• Quantity Discounts 

• National pick up & delivery available 
OFFICE AUTOMATION SERVICES 
Sacramento. CA 95827 
916-362-6248 

DATA & MEDIA SPECIALISTS 

Providing conversion/transfer services 

• Maintrames/Minis.'Micros/lBM PC 

• Tapes. Diskettes. Bernoulli. Punch Cards 

• Data Relormalling 

• Data Entry 

• Programming and Data Base Design 

• Lotus and Obase Capability 
Management Technology and Data Systems Inc 
138 Brighton Ave 

Allslon. MA 02134 
(617)782-7177 


TAPE/DISK/MICROFICHE 
LASER PRINTING/COLOR SLIDES 

• Tape to & from IBM Diskettes 

• Tape Duplication (800. 1600. 6250 BPt) 

• Tape or IBM Diskettes to: 

• Microliche(208 11 ,M4 pages/fiche) 

• Laser Printing (32.000 pages/shitt) 

■ MergerPurge/Sort Large Files 

• Color Slides (11000X16000 putels/frame 


■fi 


Call Toll free (800) 422-9622 
In Oklahoma (918)254-9622 
Technical Piogianmmg Services. Inc 
8506 East 61 SI Street 
Tulsa. OK 74133-1301 

TAPE TO DISK CONVERSIONS 

Conversion services to or irom over 600 com- 
putet systems 
Magtapes 
Micro (^moulers 
Mini Computers 
Word Prxessors 
Typesetters 

Our cxversion capabilities surpass most in the 
industry 

PiVAfl COMPUTING SERVICES. INC 
165 Arlington Hgis Rd •M 
Buffalo Grove. IL 60089 
(312)459-6010 


DISKETTE COPY 
SERVICE 


Loteer Duplication 
Fj^etue uith Our... 

Diskette 

Duplicator 

2it0 Copies Per Hour, uitb Your 
IB.H P(. XT. .XT. or Compatible. 

• Disketlr Srnali/Jition 

• On Screen Production 
SlaliMio 

• Multiple Fonnal> 

Supp«>rtrd 

• iHTPI.%TPI.I.2MB 
AT. and .0 : ‘ FornuLs 
.Available 



50 Airport Parkway. Suita 64 
San Jose. CA 95110 406/998>4f 77 
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SOFTWARE 

DUPLICATION 


• One Slop Shopphg^aa 

• Cuitom PKkagkHi r ™ 

• Copy Protodlan 

• Technical Support 

• Drop Shipping 

• Feat 1Urn-Aroiind . 

• CompatNIve Pridng^^W 
MiNMCTiwi swyuunm 

800 - 222-0490 

NJ 201-462-7628 

motiSoft 

RO. Box 710 


COMPLETE DISK 
DUPUCATION 
SERVICES 

Packaging • Labeling 
Highest Quality e Fast Turnaround 
Lifetime Guarantee 


FORMATS 
UNLIMITED IIMCF 

FLORAL PARK. NEW YORK 
BERKELEY. CALIFORNIA 
(516)48M200e1 (600)645-6461 
FAX; (516) 466-4206 

CinCLE 621 ON READER SERVICE CARO 


YOUR SINGLE 
SOURCE SUPPUER 
FOR... 

• DUPLICATION 
SERVICES 

Diskettes 
Tope Cartridges 
Video Media 

• CUSTOM LABELED 
DISKETTES 

• PRINTING 

• PACKAGING 

• ASSEMBLY 

■ DISTRIBUTION 
A division of The 
Reynolds and Reynolds 
Compony with printing 
experience since 1866 
ond over 25 years of 
software publishing 
experience. 

PLEASE CALL TODAY; 
800-237-1130 
513-443 2100 in Ohio 

copy RIGHT® 

P.O.BOX 1005 
DAYTON. OH 45401 

CIRCLE 622 ON READER SERVICE CARO 

Miscellaneous 
Diskette Copy 
Service 

coHfiniaui on the lollinvinii 


ISIFII 



DISKETTE 
COPY SERVICE 


NETWORKING 


SUPPLIES 


SOFTWARE 
DUPLICATION 
SERVICES 


X=mAal 

me TOTAL SOLUTION C 


• World'N Lar^c>l Duplicator 

• Highest Qualils 

• One Da) Turnaround on All Orders 

• Attractive Ci»sl Savings 

• XidexA^san Media 

• One-Su^ Shopping 

• Cop) PrxMeciions U>rall Formats 

• Pn>ressi<>nal l-'nginccring Staff 

• Uical Sales Supp«)n 

• Division of JkIBn C'orp. 

CALL 

1 - 800 - 247-3968 

ahCLC 623 ON READER SERVICE CARO 


EMPLOYMENT 

OPPORTUNITIES 


OUTSTANDING SALES REPS 

Needed throughoul North America for leading 
multi-user/mult-taslung Medical/Dental com- 
puter systems Hundreds already in use: strong 
merchandising/sales support Excellenl remu- 
neration Applicants must be experienced m 
UNIX-based medicai/denlal systems, including 
instaiiation. training and sales. 

ABEL COMPUTERS LTD. 

PO Box 4364 Station D 
Hamilton. Ontario L6V 4L8 
1-800-263-5104 


MAILING LISTS 

FREE CATALOG 

Over 2 miUion names on 75 owner/user lists IBM 
Apple, mmi sites, resellers, stores. VAR's. chains 
mail order dealers, educational. Unix. Pasca 
Cobol. Lotus. dBase, modem, investor, publi 
cations, clubs. Call/Wnte lor tree catalog In 
elude phone & type ol business. 

TARGETED MARKETING INC - Irv Brechner 
Box 5125 -P 
Ridgewood. NJ 0745t 
(201)445-7196 


THE 

SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


MULTI-USER • MULTI-TASKING 


teiijiiffl 1 ft s Advanced 425.00 

LANUnk Starter Kit 360.00 

ConneetCom Remote/4 400.00 

PC-MOS/386 Single User 150.00 

PC-MOS/386 Five User 495.00 

WYSE 60 Terminal with AT Keyboard 500.00. PC EMULink . 
150.00, ConneetCom Remote/8 . . . 525.00, PC-MOS/386 25 User 
800-00, AT-GI2MO . 265.00, LANLink Satellite 75,00 
SALES AND SUPPORT (8 to 5 Mon.-Fri.) 

(813)823-5726 

Fionda Residents add 5% sales tax 6705 - 49th Street North 
Shipped UPS Cash or Certified Pinellas Park. FL 33565 

Check Shipping and Handling 

extra orcle 624 on reader service card 


SUPPLIES 


$SEll US tout SEMPTY 
TONER (IRTRID6ES SIO 


nil 


d rn iMfvtM r. 


M. 
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LASER CARTRIDGE 
RECHARGEI 

$$$ S«v« A lot of monty $$$ 
rtcharging lassr printor tonor 
c«rtridg*A for 

Howlott PECkard Lasorjots 
Canon Corona 

Apple LaserWriter QMS 
Recharged cartridges are 
reconditioned to work like new 
but last 20% longer. Money back 
unconditionally quaranteed. Send 
S40 with each cartridge ♦ $3 s/h. 
Monthly discounts. 

TONER TECHNOLOGIES/ 
LASER SYSTEMS 

23 North Main, P.O. Box 407 
Kayavills, UT S4037 
(601)544-3090 

CIRCLE 626 ON READER SERVICE CARO 


DELUXE PC STATIONARY 

Letterheads in continuous lorms w/invisible 
perforated edges plus matching window or reg- 
ular envelopes in watermarked quality Classic 
Laid paper Numerous colors ol ink & paper 
available utilizing many standard formats & 
typestyles or supply your own. all at very low 
prices & fast delivery 
call 800-624-2961 (Tenn. 901-756-7010) 

Rx tree samples, prices and into. . or write: 
PerFORMS Press. 8456 Loften 
Cordova. TN 38018 


Laser Toner Cartridges 

Factory new toner cartridges lor HP LaserJet", 
AppieLaserWnter QMS. Canon, and Corona 
laser printers Three Colors. 

Black $82,95 

Brown ...$96 95 

Blue $134 95 

Visa. MC. COO and PO's accepted $2 OOS/H 

Laser Express "Inc 

461 Lakeview Dr. W Mobile. At 36609 

1-205-343-6646 

1-800-553-8111 


...SOFTWARE PUBLISHING... 

GDS otters a wide variety ot servees that wiR help 
get your software to the market Address your 
needs with GOS. 

• IBM style cloth/vinyl 3-ring binders/slips 

• Labels, sleeves, disk pages, bulk diskettes .. 

• Disk duplication with 100% verification. 

• Shrink wrapping and product assembly. 

• Quick turn-around 

A well packaged product can make the dilfer- 
ence in making a sale Call us now' VISA/MC 
GLENCO DEVELOPMENT SYSTEMS 
3920 Ridge Ave 
Arlington Hts.lL 60004 
312-392-2492 


For Your Home 
or Office!! 




Acoustical Enclosure 

- 85% reduction ot printer noise 

- Designed tor BO column printers 

- Stylish, lightweight enclosure with 
plexiglas® window 

- Shipped UPS fully assembled 

• Free shipping in the U.S. $1 1 9.00 


Printer Stand 

• Convenient, space saving paper 
storage 

- Slotted for bottom feed 

• Attractive smoked plexiglas^ 

- Free shipping in the U.S. 

15" for 80 column width $29.00 
24" for 1.32 column width $39.00 
Toll free t-flOO-824-7888, Operator II580 
24 hours or Call (617) 425-231 1 
Thermo-Fab Corporation 
WalkerRoad,Shirley,MA01464 W 
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421 HC40 Core International 46 

651 IDEAssociates IDEAssociates Inc. 169 

Diskit A30 

Connectivity Clinic Selecting and training a network administrator to run a Corvus Omninet. 401 

Connectivity Clinic Integrated Marketing Corp. converters instead of LAN to reach a printer. 401 

Connectivity Clinic Disabling NumLock and resetting a PC AT running Advanced NetWare/266. 402 


ConnectivityClinic LANstations instead of PCs and password protection for network security. 402 

Connectivity Clinic Checking out COM ports with DEBUG before connecting RS-232C LANs. 404 

Turbo Power User Turbo GetEnvironment finds the environment string anywhere on the path . 405 

Turbo Power User Self and DOSVersion show how a program can locate itself and its files. 407 

Turbo Power User CTRLC.PAS lets the Ctr1-C program aborter work with I/O redirection. 410 

User-to-User IBMFIX.COM makes the new IBM keyboard more convenient for WordStar. 413 


User-to-User CMOSPUT and CMOSGET save the AT's configuration information from loss. 414 

PC Tutor PALTEST.BAS and EGAPALLET.COM show BASICA's and QuickBASIC's 64 colors. 425 

PC Tutor Data bits and address bits in Intel, Zilog, and Motorola microprocessors. 425 


PC Tutor DOS's MODE command lets you switch between color and monochrome monitors. 428 
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Coming UP 

TAPE, DISK, AND WORM BACKUP 

Today the options for backing up your data 
can run the gamut from tapes to disks to 
WORMs. Contributing editor Winn L. 
Rosch does a feature-length double take on 
two new backup technologies — the 40- 
megabyte power of the pocket-size 
DC2000 systems and the mass storage ca- 
pacities of WORMs. 

TEXT CONVERSION PROGRAMS 

Utilities designed to transfer files between 
word processing packages have long fallen 
short of translating the formatting codes 
from one program into another. Now 
there’s a selection of text conversion pro- 
grams that solve word processing code in- 
compatibility. 

COMPAQ DESKPRO 286 Will the 
Deskpro 286 PC offer speed demons all 
the excitement they crave from a 12-MHz 
machine while managing to avoid the 
dead-end road of incompatibility? Execu- 
tive editor Bill Howard test-drives the 
desktop computer that just might emerge 
as the 1 2-MHz champ of the 286-compati- 
ble pack. 

CONNECnvrrV Zero-slot LANs are 
an innovative way of building your net- 
work through software and cabling. Con- 
nectivity expert Frank J. Derfler, Jr., re- 
views and benchmark-tests EasyLAN, 
IDEAshare, The Knowledge Network, 
and LANLink, comparing them with tradi- 
tional networking systems. 

UTILITIES FOR TURBO PASCAL 

Stephen Randy Davis reviews debuggers 
and toolboxes that make Turbo Pascal 
even better than it already is. 

BEST UTILITIES The experts’ 
choice: PC Magazine's editors and con- 
tributors select their favorite personal com- 
puter utility programs on the market today. 
Here you’ll find the top picks of the people 
who know the most about programs that 
organize your desktop, tune up your 
screens, search your hard disk, recover 
lost files, and spiff up DOS. BQ 


GOOD STORY 
IS WORTH 
REPEATING.. 

Especially if it's about your product! 


Why let your story remain hidden in a back issue of one of the 
world's leading computer magazines? 

Let ns take yonr article to its highest level of marketing 
potential with a reprint! This is one of the most valuable mar- 
keting tools you have on hand because; 

■ It represents unbiased coverage of your product by 
America’s leading computer magazine! 

■ It clearly discusses your products features and 
capabilities! 

■ It is one of the most effective ways of telling your story 
to new customers, retailers, jobbers and distributors. 

To find out how you can have your article or review elegantly 
reprinted • • on 80 lb. paper stock, in 4-color, 2-color or 1-color, 
call or write today; Jennifer Locke— Reprints Manager; 
Ziff-Davis Publishing Company, One Park Avenue, 

New York, NY 10016, 212-503-5447. 

''Minimum quantity 500 reprints. 




The VersaBUSINESS"" Series 

modylfl can be purchased and used tndeperxlently. or can be linked in 
combination to form a complete, coordinated business system. 

$141.16 iwtable. yet easy 10 use. Keeps inck ol sR 
government-required payrol Mormatlon. Instantly 
leyioB dedumoRS (in every sUtt} and 


Mbs psyiw 
IS chans and 


relaied forms. 


WeCENUiW $99.95 

complete menu-driven accounts receivat>le$. 
ItMOidAQ. and monthly statement generadng 
svMm rat ke^ track of el information reiated to 
o«ns you or your company money 
VBOAPAYAILEI'' $99.95 

la desloned to k^ track of afi current and aged 
pMbies, keeping you h tou^ with all nformabon 
riMad to how much money your company owes 
and helping to manage your cash flow. 
VBttAPAYBOa- $99.95 

IS the most powerful fully automated payrofl system 


VEfUAMrarTORY" 


$99.95 


you virtually unlimlM storage capacity arK 
comprehensive statistics required to make all ot 
your vital Inventory decisions. 

REVIEW$: 

Oisthtiution ot the VersaSeries has now exceeded 
100.000 makino the VersaSeries the largest mass 
disintxited accounting software package in me 
world. Among recern reviews, the VersaSeries 
received an excellent rating In the rtew Addison- 
We^ rabng en^dopedia ... The VersaSeries 
actuaivoutp^rmedcompetittveiiackages selling ■ 
al three to five ttmes the pnca. I 




Professional Time 
and Billing System 


mTAMT 

Busmess"' 


For ATTORNEYS, 
ACCOUNTANTS, 
ARCHITECTS, 
CONSULTANTS, 
DOCTORS and 
Anyone Who 
Bills for Time 
or Service 


OramaOc erNkthrougn 
for Any PrafnOonal Who 
Bah for Tim* * or Scrvfc* 
Thh N«w UMr-Frfcrtdly 
Pxkag* Win Ouiperfm 
Vowr kr«**rtt Tton* «rtd 
Hflr >9 Syitewi 



Tviw «nd Monry VDur INSTANT SUSINCSS Aattunrul 
Tunr «nd BMng Syom Uftrs o«vr yeix roiXHV aMr>9 and 
ManiQfmM Cno»M 

• Autcmnn jiour BiUng 

• a* Dy wiv M/a viVM 

• trxk ol Com CMtrDir M nan.«iuar wnr 

■ Wry M toM oy ndMOua a Dy « <nuiii.«mp«sym 
C>airuien*p'xtcr 

• KorpsjcompuifnrM cuManrrMrwnntMsmraisnuiand 
{urrvnt bMr<g rAxmotion 

■ Uir me bum n /kcooio Nk nvoWmodOr to kfpp ir J( k of 
Wnieneydue 

■ THffn*noyeeM*camkrec»nK' Oto r'TWIionpertaano«o 

ekcn el your r«n|Wy*n 

• A payment Me conura 1 compIMe recad of «* PhmnD kid 
adpAOneno 


■ tntiuoetfirubieirivekev BatrmenaMxpati 

• kippoo up to 999 leivKe codes 

■ nw may M your ckmu timer Oy me noa a Py me leivKe 
rendered making me tyslem an etfeami package la any 
protnuorui ««ho mtst D<* fa ome a tpecifK jer>aces 

• ffrqum r Itoppy ask drri.«t a a njrd (Mk drive tytlem 

CapKky It only armed by dak drive Me 


> 295 . 

FO* YOU* «M ec ‘XT/At. 

tANOv coaansa Afar, or 

omn itM CwnpadH* CompuMT 


'CQT^IRJTRClWlCSi 

veOtMai-MIB 1-$00-331-0362 




SyiTif^iony 


READY-TO-RUN 
APPLICATIONS 
PACKAGES FOR 
LOTUS' 1-2-3'" 
AND SYMPHONY'" 


THE COMPLETE BUSINESS PAC ■ PEflSONAL/BUSINESS PAC 


The rive euenlial modules for all small 
businesses. 

• GENERAL LEDGER 

• PAYROLL 

• ACCOUNTS RECEIV ABLE 

• ACCOtWS PAYABLE 

• INV'ENTORY CONTROL 

The Compicif Business Pk $99.95 


All the major functions for evaluation, 
selection and manaftement of your investment 
portfolio. 

• PORTFOLIO VAUiATION 

• BOND CALCULATIONS 

• FVTURE PRICE PROJECTIONS 

• FINANCIAL RATIOS 

• STOCK MARKET ANALYSIS 

• CASM MARKET FORECA.STING 

Slock Pac $99.9.S 


BUDGH ANALYSIS PAC 


Contains all Ihe essentials for business, home 
or personal use. 

• CHECK REGISTER CONTROL 

• TELEPHONE DlREaORY 
« MAILING LIST MA.NACER 

• THE BL'SINESS/HOME ACCOUNTANT 

• CREDIT CARD MANAGER 

• BANK ACCOUNT MANAGER 

Personal/Busiitess Pk $99.95 

msummsm 

Calculates and prints all interest, mort(>afie 
arid savinds caJculalioRs. 

• LOAN AMORTIZATION SCHEDULE 

• MORTGAGE REAL ESTATE CALCULATION 
« CASH FLOW ANALYSIS 

• PRESENT'FUTURE PAYMENT 

• INV-ESTMENT ANALYSIS 

• LEASING 

la>an Application Pk $99. 9S 


DEPRECIATION PAC 



Performs all standard IRS-Kcepted deprecia- 
tion calculations and prints professional 
reports. 

• DEPRECIATION^ ACCELERATED COST 
RECOV'ERY SYSTEM 

• STRAIGHT LINE DEPRECIATION 

• SUM OF THE YEAR S DIGITS 

• DOirBLE DECLINING BALANCE 

Depreciation Pk $99.95 

Eadt of these Lolia l-2-3!S9mi)honf iM-on pttckoiies comes on an unjmttcted diskette. The user may modify any add-on 
packm for his oam needs. Each package can be used mth or uithout a /nmler. Hhen used mth a prmfer. Ihe w - 
pra-wdwIlhprofessionaHookmgprmloulswhKhn 
eorA porihipe. 1 'M md Sympnony are tiMMimriu el Lotu! 


For accountants, investors and small 
businesses that want to present professional 
statements to their clients. 

• BALANCE SHEET PREPARATION 

• COMPARATIVE INCOME STATEMENTS 

• FINANCIAL RATIOS 

• CA.SH FLOW ANALYSIS 

Budget Analysis Pk $99.95 


ICDIllPlJTHQlillCS! 

H0(mi.an n«|.33i«e 


mSTAMT 

BUSaiESS' 



PROPERH MANAGEMENT SYSTEM 


THISEASVIOUSfPROPERTYMANAGEMENT srnaNor large apartineritDiflldirYgs. commercial 
AND /vrcOUNTiMG SYSTEM IS Ideal fa any- dlKt Duddmgs. warehouses, retail staes. 
ow vM reeds to keep track of re«al mcome smgle lamHy homes, co-ops acondonmiuiTn, 


andeig>er«es 
Thn sysmm perlams ak 
txmkkeepiisg acovHies 
assoc tamo with owning 


EASY TO UNDERSTAND 
The misf AhTT BUSINESS 
Eirr MANAGE ME NI STSTEMlS 
designed Id save time and money 
The canprehensive user smarxral 
grwi siep-by-siep mstrucBore 
MWh deuMed repioducbons ck 
scremdnplaysandsamtilrrr- 
BOB The ornrw he i r 
and easy to toSow merxis wK 
QMCkly esmmalr the need 
■o refer to the manual 



FR<.)PERTY 

MANAGEMENT 


SAVE TIME 

AND MONEY 

This system IS designed to 


0 I ■ 60 • 

moil 
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recreational vehicles, 
persersaipropenytta. 
age IxMies or any other 
simiar rrmal properties 

CHECK REGISTER 
ACCOUNTING SYSTEM 
Pnrk checks and keep detaked 
rkormanon reMro to any checks 
that must be wniten firiuHex- 
coots addiv kx cuuamaaDan 
okyoursyilfcn TheCHECK 
KGISIEII ACCOUNTING 
SYSTEM alsokeeps track ik 


ernes m a last and ecoumcal way TnesyitemnHeabirso 
mat you can pk k and c noose otty mose opoens mat apply 
to your needs. 

Save time and money by issueig CtJMA/TEtlTEO STATE . 
MENfSandCOLLECTKDNNOnCES Your omeiy. xturate 
and professiorsM staiemerts and cobecoai noaes wdl 
speed up (Cderbons and Spa potential tosseseady mough 

to take corrective xnon 
INSTANT STATUS OUERIES 

At the touch or a bunco see me current status of any 
property, rental urvt a irrsani A memo fke akows the 
recordk^ ol notes Such as damages none ccmplamts. ett 

COMPLETE TRANSACTION BOOKKEEPING 

Becad laekMece transaction rustoy (a ak residenoal 
and/a cemmemal property-reWeiS charges, drpoMk 
paymer«irf»imd5. write-offs. «t AutomaiKjily posts 
standard morWy rents fa easy ei«ry md (ompoes 
eommai area assessmem and percentage leases 


ICOMRlTHOfUlCSi »)SB.T|l!i„'?«fa?SUSa 

1.««M31.2I11 HM.33ia3»2 


INSTANT PBOPEKTY 
MANAGEMENT SYSTEM 
REPORTS 
emrAeTTWhaen 

• It >4crrr kwcMMMiON 

aac non twn esram 

■ rvc ove are e tfiNV koorrs 

■ niANW hON ■ roers 

■ riAaMS acrMTvneems 

eKCOJVnklCllviMU 

•viwiiarrvT cirrikAriorr 

• WMINGLMflC 


PROPERTY 

MANAGEMENT 

FEATURES 

■ecec in c u MVNTFrmM r 


ackdt< nrauviacnnfY 
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CIRCLE 260 ON READER SERVICE CARD 













Extraon 
Peace and q' 



Prin ter MutUers. 


hr as little as $59^5 


% 






Keyboard Slideaway $49.95 


Kensington Print(, 
the perfect, inexpena 
from durable high-ir 


,y printers. Molded 
lined with sound- 


absorbing foam, the^’Teduce printer noise by 75% to 85%! 

The Printer Mufflers' sturdy lids not only keep noise in, 
they keep dust out. And they're transparent, too. After all, 
printers should be seen, even when they're not heard. 

Available in two sizes. The Printer Muffler™ 80 ($59.95) 
fits most 80-column printers. The Printer Muffler 132 ($79.95) 
fits most wide-carriage printers. Add our Printer Muffler 
Stand ($29.95) to raise both your printer and Muffler for 
handy paper storage underneath. 

The Kensington Printer Mufflers -just two of the many 
ways we make computing easier. For more information, or a 
dealer near you, call (800) 535-4242. In NY, call (212)475-5200. 
Or write Kensington, 251 Park Avenue South, NY, NY 10010. 


CIRCLE 272 ON READER SERVICE CARD 


« 1^87 Kensington Micn>wdrc lid 





iustable 

U System Stand 


The new SS-3 System Stand from Cuf^^N^sts from 4 to I'h inches to accommodate almost any system 
unit including the IBM-PC, XT, AT, CompS,.,(?)eskpro, hard disk drives, and the Bernoulli Box. Ccnstruc'ed of 
high-impact ABS, it is colored and textured to match or complement all microcomputer sy^rr.s. Cleon 
up your vA)rkspx3ce — put your system unit on the floor. Get organized and more productive with Ihe 
SS-3 System Stand from Curtis — the experts in accessories. Retail. ..S29.95 

Ct ■ '^•oducts are available nationally from leading Dea'eis. Dlrtr'butois. ami Retail Chains. 

In Cano to: Microcomputer Products, RO. Box 235, Ajax, ONT, Canada L1S3C3. (416)427-6612 


For the Curtis dealer nearest you call (603) 924-3823 


Adjust from 
4to7yj inches. 


High-Impact ABS. 
Matches or complements 
all microcomputer systems 
in color and texture. 



Lifetime 

Warranty. 


Rugged design. 

Proven stability for desktop 
or floor use. 


liinul> « MrtnB Cawipany. me. 

CURTIS 

305 Union Street, Fteterborough, NH 03458 




